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EXCAVATING AND PIPE LAYING APPARATUS 
IN USE ON THE BROOKLYN AQUEDUCT. 

The operation of laying large pipe lines has hitherto 
been conducted by rather primitive appliances. The 
operations have generally been to a great extent 
manual, and little more than a derrick placed over the 
trench for swinging the pipes.into place has been used 
in the way of machinery. The labor of laying such 
mains has been very severe, and progress necessarily 
slow, as the work is limited to one point of attack. 
To secure a consecutive line without sleeve connec- 
tions the work must be advanced length by length. al- 
ways in the same direction and without intermediate 








portions being laid in advance. The apparatus we illus- 
trate bas been used with great success upon the Brook- 
lyn, N. Y., water works, in laying a new line of forty- 
eight inch pipes. As the sections or lengths of pipe 
weigh from 7,000 to 8,000 pounds each, the capacity of 
the machine has been somewhat severely tested. It 
has, however, worked most successfully, laying from 
two hundred to three hundred feet per day. 

The apparatus consists in general of a hoisting ap- 
paratus and crane followed by alead-melting plant, all 
moving over the trench. The two are separate and 
independent of each other’s movements. They are 
carried by rails, a single line of which runs along each 


side of the trench. In advance of the whole arrange- 
ment the excavation is kept in progress. The trench 
diggers work as long as practicable by throwing the 
earth out by hand. As the depth increases, the crane 
carried in advance of the hoisting plant is brought 
into play. It is used to elevate the earth the 
trench and to swing it to one side. This operation 
is shown in Fig. 1 of the engraving. As fast 
sary, the apparatus is moved forward on the raile by 
pinch bars. 

Along one side of the trench a portable railroad has 
been laid. This serves for cars to run upon to carry 
off the dirt from the excavation where necessary, and 
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1. Excavating and pipe Jaying plant at work. 











2. Section of aqueduct, new pipe line, and pipe laying plant. 3. Interior of lead melting plant. 4. Pouring a joint. 5. Arrangement of joiut for pouring, 
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EXCAVATING AND PIPE LAYING APPARATUS IN USE ON THE BROOKLYN AQUEDUCT, 
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to bring pipes to be laid in the trench. In Fig. 2 of 
the engraving the relations of trench, pipe-laying 
plant, and portable railroad are clearly shown. Below 
the pipe-laying apparatus the new line of water main 
is indicated lying at the bottom of tle excavation. 

The pipes, as fast as required, are run up to the scene 
of operations apon the portable railroad. The hoist- 
ing apparatus consists in general terms of a rectangu- 
lar platform carried on four wheels and extending over 
and across the trench. Through its floor a longitu- 
dinal opening is arranged, directly over the center of 
the excavation, large enough for a pipe to pass through | 
in a horizontal position. The superstructure serves as | 
support forthe jib tackle of the crane and to carry 
, for handling the pipe. As the length of 





pulleys, ete 





pipe is ran alongside, skids or short timbers of wood 
are laid from the ear to the platform, and a pair of 
skids are also laid across the opening over the axis of | 
Two or more ropes are brought from the 
pipe and then 


the trench. 
platform to the car, passing under the 
partially around and over it, returning to the upper 
framework. At this point they pass through pulleys | 
and are brought to the floor, where there is a steam | 
On| 
ropes, the pipe, itis obvious, will be | 


windlass, which is seen mounted on the platform. 
drawing in the 
rolled up the inclined plane formed by the skids, and | 
can be brought directly over the trench. The arrange- 
ment is what seamen call a common “ parbuckle.” It is 
often used in the city in lowering heavy barrels into 
cellars 

Slings are then placed - ound the pipe now lying on 
the skids over the apertrre. Tackle is hooked on, and 
it is lifted a little by the steam windlass, and the skids 
ire withdrawn. It lowered into the trench. | 
of operation in the cut. As it 
descends, pipe layers guide it into position. Its | 
small or spigot end is entered into the hub or socket 
of the preceding length, and it is blocked up ina 
horizontal position in line with the work. This ends 
this stage of operations 

The joint bas next to be calked with oakum. This| 
is driven by band with a calking iron. It extends all 
around the pipe within the hub, and is of as even 
thickness; as possible. It forms a base for the lead, 
which latter is the actual joint-making material. It 
be noted that there is a slight space left be- 
the abutting ends of the pipe to allow for 


is then 


his stage is shown 


the 
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should 
tween 
changes of temperature. 

To complete the joint melted lead has to be introduc- 
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ed into the space in front of the oakum and the lead in 
turn has to be calked. 
is moved forward, the ‘lead-melting plant seen in its | 
rear is moved into its place. This consists of a house | 
with furnace and lead pot, ladle, and crane. Its in- 

8, the men being engaged in| 
Next to the large | 


terior is shown in Fig 
lowering a ladle full of melted lead. 
furnace is a smaiier circular furnace. 
keep the ladie hot when it is not in use. 

The lead is lowered, as shown, into the trench, where 
it is received by the pipemen and poured into the 
joint, as shown in Fig. 4 Before doing this a band of 
iron hinged at the bottom is placed around the pipe 
and bolted at the top, so as to inclose the annular 
space in front of the oakam. A clay mouth or funnel, 
Fig. 5, is arranged for the lead to be poured into. The 
connection of two pipe ends, hub and socket, with 
their oakum and lead filing, and with the band in 
place, is shown in the stall sectional view at the foot 
of the cut. 

The lead at once solidifies. The band is removed, and 
the calkers attack the lead with large-faced calking 
irons and hammers and drive it howe. This operation 
expands the lead and makes it fill the joint perfectly. 

The metal being somewhat yielding does not form 
a connection, and allows for changes of 
temperature. In spite of numerous attempts, lead- 
calked joints have never been displaced. The trench 
in rear of the apparatus is filled in as fast as it pro- 
gresses, and the work is complete up to that point. 

The object of the line is to carry water from the new 
reservoir between Rockville Center and Baldwins, on 
the south side of Long Island, to the Ridgewood reser- 
voir and new pumping station at East New York. It 
will be a pressure line, and will have a capacity of | 
twenty-five willions of galions per day. It follows the 
line of the old aqueduet for part of the way. The sec- 
tional view, Fig. 2, shows the aqueduct full of water 
on one side of it. The aqueduct embankment is thus, 
in part, utilized in its construction. 

The work is being executed by Mapes, Crawford & 
Valentine, of Brooklyn, N. ¥Y. They are the designers 
of the Ingenious aod efficient apparatue whose results 
have taken the direction of greatly accelerating the 
work we have described. 

EE 

Prorksson Orton, State Geologist of Ohio, says 
that the natural gas supply is rapidly and surely 
being exhausted. The way in which the gas is wasted 
makes the average stranger sick at heart. Great roar- 
ing wells, huge batteries of the cheapest and most 
wasteful types of boilers blowing off steam night and 
day, empty furnaces kept hot for weeks at a time, 


too rigid 





strike him as crimes against the economy of nature. 
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THE NEW CRUISER NEWARK. 

On the 22d of December the new U. 8. steel cruiser 
Newark had her official trial trip, and proved a great 
success, the contract requirements being exceeded by 
about five hundred horse power. This was developed 
in a continuous run of four and a half hours, at the end 
of which time the machinery was rurning more smooth- 
ly and the engines developing wore power than at the 
commencement of the trial, a result which is seldom 
obtained on first pushing a new boat to its best per- 
formance. The steam pressure was kept at 161 and 162 
pounds, the maximum revolutions of screw made were 
129°2 per mipute for fifteen minutes, the engines vibrat- 
ing very little, and the firerooms were cool, rendering 
the firemen’s work comparatively easy. The builders 
are to receive $100 bonus for each horse power develop- 
ed over 8,500, and it is confidently expected that the 
final figures will show that 9,000 horse power was de- 
veloped on thetrial. The builders, the Messrs, Cramp, 
of Philadelphia, and the officials of the Navy Depart 
ment, were greatly gratified at the good showing made 
by the vessel, and in this feeling, it is hardly necessary 
to say, the people generally share, as there are few 
subjects which attract a more widespread or a keener 
interest than is manifested concerning each forward 
step taken in the development of our new navy. 

The Newark’s hull is the same as that of the San 
Francisco, whose fine lines have commanded much ad- 
miration, and which was illustrated and described in 
the ScrENTIFIC AMERICAN of October 18, 1890. The 
engines of the Newark are smaller, however, and are 
horizontal. The machinery is protected by a steel 
sloping deck, two inches thick on the top and three 
inches thick on the sides. The length of the vessel be- 
tween perpendiculars is 300 ft. 10 in., length on water 
line 310 ft., and length over all 327 ft. 7 in.; extreme 
beam, 49 ft.; dopth of hold, 28 ft. 8 in.; mean draught 
18 ft. 9 in.; displacoment 4,090 tons. There are four 
main cylindrical, double ended, return tube boilers, 
with four firerooms, and two smoke pipes, each 6 ft. 6 
in. in diameter. The boilers are each 19 ft. 5 in. long, 
and 13 ft. 6 in. in diameter, with three corrugated 
furnaces at each end, and a total grate surface of 540 
square feet. There are two horizontal, direct acting, 
twin screw triple expansion engines, each in a separate 
compartment. The cylinders are 34, 52, and 76 inches 
in diameter, respectively, with a 40 inch stroke. The 
shafts are holic . steel, the crank shaft being fourteen 








| inches in diameter with a four inch hole, while the 


after section of the propeller shaft has au eight inch 
hole. The coal capacity of the vessel is 830 tons, which 
is disposed of in fifty-three different coal bunkers. She 
will burn four to five tons of coal per hour when pushed 
to her utmost limit. 

The armament of the Newark will be twelve six inch 
breech loading rifles ; four rapid fire guns, two three- 
pounders and two one-pounderse ; four revolving can- 
non and four Gatling guns. There are also six torpedo 
launching tubes. Three steel masts are adapted to 
carry fore and aft sails, and the fore and main mast 


have military tops. 
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OFFICIAL PROCLAMATION OF THE GREAT FAIR. 

The last act necessary to start into booming activity 
the gigantic works pertaining to the great fair has 
been performed. The presidential proclamation has 
been issued, and soon we shall see holes in the ground 
and structures in the air. The following is the text of 
the proclamation : 

** By the President of the United States of America: 

“A proclamation: Whereas, satisfactory proof has 
been presented to me that provision has been made 
for adequate grounds and buildings for the uses of the 
World's Columbian Exposition, and that a sum not 
less than $10,000,000 to be used and expended for the 
purposes of said exposition has been provided in ac- 
cordance with the conditions and requirements of 
section 10 of an act entitled ‘ An act to provide for cele- 
brating the 400th anniversary of the discovery of 
America by Christopher Columbus by holding an in- 
ternational exhibition of arts, industries, manufactures 
and the products of the soil, mine and sea, in the city 
of Chicago, in the State of Illinois,’ approved April 
25, 1890. 

‘** Now therefore I, Benjamin Harrison, President of 
the United States, by virtue of the authority vested in 
me by said act, do hereby declare and proclaim that 
such international exhibition will be opened on the 
first day of May, in the year 1898, in the city of Chicago, 
in the State of Illinois, and will not be closed before 
the last Thursday in October of the same year. And 
in the name of the government and of the people of 
the United States, I do hereby invite all the nations of 
the earth to take part in the commemoration of an 
event that is pre-eminent in human history, and of 
lasting interest to mankind, by appointing representa- 
tives thereto, and sending such exhibits to the World's 
Columbian Exposition as will most fitly and fully illus- 
trate their resources, their industries, and their pro- 
gress in civilization. 

“‘In testimony whereof I have hereunto set my hand 
and caused the seal of the United States to be affixed. 

“* Done at the City of Washington, this twenty-fourth 
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day of December, 1890, and of the Independence of the 
United States the one hundred and fifteenth. 
“ BENJAMIN HARRISON. 

“By the President. Jamks G. BLAINE, Secretary 
of State.” 

The proclamation marks an epoch in the Exposition. 
The work heretofore done has represented the civic or- 
ganization of the enterprise. Actual erection of build- 
ings could not be commenced in the absence of the gov- 
ernwental sanction, now granted, and which comes 
just at the time when it is likely to be the most bene- 
ficial. The legislatures of many of the States are about 
to meet and will be asked to take part in the grand 
display. That all the States will liberally respond 
there is no question. The commission may now solicit 
foreign exhibitors to come to Chicago, and the contri- 
butions from abroad will doubtless be great and won- 
derful. 

In this connection we would call attention to the 
very interesting and able lecture upon the Chicago Ex- 
hibition recently delivered before the Society of Arts, 
in London, by Mr. James Dredge, editor of Hngineer- 
ing, upon the nature and scope of the great enterprise. 
We give the paper in full in our SUPPLEMENT of the 
present week, Number 783. The lecturer presents a 
brief history of the project of the fair. Its financial 
basis he considers to be equal to that of the recent Paris 
exhibition. He then describes the history, situation, 
resources, population, area, importance, trade, and in- 
dustries of Chicago, giving a most glowing picture 
thereof, of which Chicagoans may well be proud. The 
author next proceeds to describe the grounds selected 
for the exhibition purposes, namely, Jackson Park, 
Washington Park, and the broad connecting strip 
known as the Midway Plaisaunce, the whole compris- 
ing an area of 1,200 acres, more than ample for actual 
requirements. 

The selection of Jackson Park with its lake front 
for the location of the great buildings is highly com- 
mended. He declares that no such favorable site has 
been ever placed at the disposal of an exhibition exe- 
cutive. The desirability of Ecropean participation is 
next discussed, and the important benefits likely to be 
realized by English exhibitors are forcibly stated. But 
whether a British section is created or not, the author 
urges every Englishman who can spare the money and 
time to visit Chicago in 1898, for in no other way can 
he become so readily informed respecting the vast 
capabilities and resources of America and her wonder- 
ful advances in industry and invention. It is evident 
the undertaking will be full of the greatest interest to 
the thoughtful foreign visitor. 

In the discussion which followed the reading of the 
lecture, some most excellent and some quite funny 
English ideas were expressed, all of which are given in 
our SUPPLEMENT report. 

— —~— 9 Ore OO 
PROGRESS OF THE GREAT RAILWAY TUNNEL UNDER 
THE HUDSON RIVER. 

Since our last account, published in the ScrENTIFIC 
AMERICAN of November 1, about 470 feet have been 
added to the Hudson River tunnel, which brings the 
total completed length up to 2,720 feet. This indi- 
cates a progress at the rate of about 7 feet per day. 
The work is progressing without interruption. By re- 
moving the intermediate accumulating pump, and 
bringing the power of the pump direct tothe hydraulic 
jacks, the Beach pneumatic shield is advanced the 
width of one of the rings in eight minutes, a progress 
formerly requiring from 2 to 4 hours. Formerly, the 
great trouble was in getting the shield ahead, at pres- 
ent the great obstacle is in getting away the excavated 
silt rapidly enough. A system of chutes is soon to be 
tried, one ander each opening in the shield front, down 
which the silt will slide direct into the waiting cars, 
instead of shoveling it by hand as heretofore. The 
company hope to record ten feet per day when these 
changes are completed. 

NEW TERMINUS OF PENNSYLVANIA RAILROAD IN 

JERSEY CITY. 

The work of elevating the tracks and terminal struc- 
tures of the Pennsylvania Railroad Company, at their 
terminus in Jersey City, has so far advanced as to 
clearly outline its completion, advantages and defects. 
Entrance to Jersey City has been effected upon a two- 
track roadbed. By the present change to the elevat- 
ed plan, four tracks will be obtained. Beginning ata 
point back of the city near what is known as Bergen 
Hill, a slope ultimately merging. into an iron super- 
structure, similar in design to the Sixth Avenue ele- 
vated road, has been constructed, to the station at the 
water front, about one and a half miles. The part so 
nearly completed is but one-half, or two tracks, of the 
system, the present road tracks being moved a little 
one side, that the business of the road might continue 
until the two elevated tracks are ready for use, after 
which the other half will be erected and wedded to it. 

The structure is a continuous plate II girder in its 
continuity, including street bridging, with scarcely an 
exception. 

The broad girders and substantial upright columns 
give an impression of strength and durability, but like 
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its kindred structure in New York, promise is given of 
a metallic resonance under moving trains that will be 
burdensome to nerves near its path. 

High in the air, at the river front, timbers of massive 
strength are being put up, as a superstructure for the 
erection thereon of the iron train shed. 

The work so far as accomplished has all the charac- 
teristics of strength, but few of beauty, as compared 
with the terminal approaches at Philadelphia. 

On the New York side, work has been commenced in 
raising the height of the ferry houses to accommodate 
the two-story boats that are to be used in connection 
with the elevated structures on each side of the river. 
This part of the system we described and illustrated in 
our issue of February 8 last, 
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Magnetic Rocks and Ships’ Compasses, 

The following extract from a letter of Profs. Rucker 
and Thorpe, which recently appeared in the London 
Times, may be of interest : 

As it has been suggested that the loss of her Maj- 
esty’s ship Serpent, lately wrecked at night on the 
north coast of Spain, may have been due to a deviation 
of the compass caused by magnetic rocks, we think 
your readers should be warned that such an explana- 
tion should only be accepted after rigorous proof. In 
the first place, it must be borne in mind that ordinary 
ironstone is not magnetic. Metallic iron and the mag- 
netic oxide are practically the only substances which 
could affect the compass to an appreciable extent. 
Large disturbances generally occur in the neighbor- 
hood of basalts, gabros, and the like, throughout 
which magnetite is scattered in a more or less finely di- 
vided state. Such rocks are plentiful on the west coast 
of Scotland, and on the island of Canna there isa cliff 
named Compass Hill, from the great effect which it 
produces on the magnet. We have made a 
special study of the magnetic properties of this island, 
and can confirm the statement that its basaltic cliffs 
are powerfully maguetic. The needle of a compass 
placed near them may be deviated by two points. The 
effect, however, diminishes very rapidly with the dis- 
tance, and is inappreciable on a ship’s compass 200 
yards from the base of the hill to which tradition as- 
cribes, and in which we have ourselves detected, the 
most powerful magnetic properties. We have tested 
this on more than one occasion. In particular, in 1888, 
we approached the island from the north. The course 
was magnetic 8. 44 E., a direction most favorable for 
the detection of the effect of Compass Hill. We passed 
it within 200 yards of the shore, but observed no effect 
on the compass. . Nowhere in the United King- 
dom have we discovered « disturbance which extends 
for a mile and also produces throughout that distance 
a constant deviation of the compass of as much as a 
couple of degrees. While, therefore, it is difficult to 
assign any limit to what might occur in an extraordi- 
nary and special case, and while we believe that there 
are some well-authenticated instances of magnetic rocks 
affecting seriously the compasses of ships in their im- 
mediate neighborhood, the greatest caution ought to 
be exercised in accepting any such instance as proved. 
It is contrary to general experience that intense local 
magnetic disturbances should also be far reaching. 

White Ants in India. 

That species of Termes known as the white ant is 
very abundant in India, and is dreaded by all European 
residents, on account of its extraordinary ravages, es- 
pecially in the larva state, in which it is truthfully 
called a worker. 

The workers unite in colonies of countless numbers 
and take up their abode in the ground, in wood, on the 
ceiling or roof of a house, making tunnels and form- 
ing routes which lead to the center of their nests. 

Their deeds are deeds of darkness, for so ingenious 
are they that they form the tunnels inside and leave 
the surface of the door or beam intact. 

I was standing by the door of our parlor, says C. M. 
Wherry, in the @raphic (Chicago), talking to a friend, 
and on putting my hand upon the door frame, found 
that it was hollow. On further examination it was 
found to be filled with earth along one side, which the 
Termes had deposited as they worked their way 
through. 

One morning our sweeper removed a pile about two 
feet in height from our dining room floor, but the en- 
ergetic creatures, nothing daunted, began their work 
over again, and by the next morning the pile was a 
yard in height from the floor and up the side of the 
wall. 

Day after day the sweeper wielded his broom over 
the spot until he was forced to the conclusion that 
they meant to conquer him. 

As a last remedy, after a great many experiments, 
he poured a gallon of kerosene over the spot and was 
exceedingly rejoiced to find that at last they had been 
driven away after two weeks of hard fighting. But 
alas! his spirits sank within him when one morning a 
few days later he found the pile higher than ever. 

It became necessary to dig for the queen, as after 
her expulsion yo more are hatched, and they gradu- 
ally disappear, A hole in the cewent floor was dag in 
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which a horse could have been buried, before the 
queen was found in the center of her colony. 

The abdowen of the queen becomes very much dis- 
tended with the innumerable eggs which it contains. 
It is said that one such insect has been known to de 
posit 80,000 eggs in one day. The larve are a creamy 
white and transparent enough to show the substance 
in the body with which the tunnels are moistened 
when in construction. 

After a time they acquire wings, and flying about 
during the night, lose them. Being particularly at 
tracted by lamp light, many swarm around the draw- 
ing-room lights until the floor is quite littered with 
the wingless creatures, which soon become the prey of 
lizards and toads, and by daylight, of birds. The na- 
tives do not eat them as the Africans do. 

On account of their secret ravages, the houses of 
Europeaus and of most natives are usually only one 
story high, with plastered floors and roofs of earth or 
grass, which can be renewed every few years, 

Ihave known of people being severely injured by 
the falling of a heavy mud roof, caused by the white 
ants having eaten out portions of a heavy beam. So 
common are they, that railroad ties and telegraph 
poles are often made of iron, as nothing but metal 
seems to be impervious to their waste. 

Trunks and boxes must be kept off the floor, on bricks 
at each corner, or on stands made for the purpose. It 
isa common occurrence to walk into a room some 
morning and find a carpet eaten in several places, or a 
box of clothing tunneled through and through, from 
which you could not get a square large enough fora 
table napkin. Thus a housekeeper’s life becomes one 
of everlasting vigilance. 

rote 

American Oars and Locomotives fer Foreign 

Railways. 

Two complete trains of drawing room cars have ji: 
been completed for the Buenos Ayres and Ensenada 
Port Railway Company by the Gilbert Car Manufae 
turing Company, of Troy, N. Y., U. 8. A., and St. 
Erwin’s Mansions, Westminster, England. LEKach train 
consists of four saloon cars, two ladies’ cars, one buffet 
and smoking car, and one baggage car. The extreme 
length of cars is 65 feet, with the exception of baggage 
car, which is 53 feet by 9 feet 10 inches wide. The 
gauge of rails is 5 feet 6 inches. The whole of the ma- 
terial is of the highest class, and the cars are of hand 
some design and finish. 

The government of New South Wales has placed with 
the Baldwin Locomotive Works an order for twelve ten 
wheel passenger locomotives, somewhat siuilar to the 
engines of the same type built for the Baltimore and 
Ohio, and now running very successfully on that road. 
The Railroad Gazette says limited weight—oun account 
of the bridges—makes it necessary to reduce the dimen- 
sions somewhat, while the specification of materials is 
altered to conform to the practice of the New South 
Wales government, Thus, the fire boxes will be of 
copper, tubes of brass, staybolts of copper, and possibly 
the wheel centers will be of wrought iron. The speci- 
fications are not yet fully determined. The engines 
will have screw reversing gear. The service for which 
they are intended is to haul passenger trains weighing 
144 gross tons—2,240 pounds—at a speed of 22 miles per 
hour up a grade of 176 feet per mile, or trains weighing 

76 gross tons at the same speed up grades of 130 feet 
per mile, there being curves of 528 feet radius on the 
130 foot grades. In allimportant respects the engines 
will conform to American practice. These engines are 
to be built with the utmost dispatch and shipped direct 
to Sydney by steamer. 

esailiiaiddlteaiiienurunstmmaminnen 
Colorado Electrical Street KRallways. 

Electricity as a street car motor is rapidly supersed- 
ing other mediums in Western cities. 

Denver has already thirty miles of electricu! street 
road in operation, employing an aggregate of 1,150 
horse power of generators, 58 motor cars, each fitted 
with two 15 horse power motors, and 60 trailers, tra- 
versing the city and reaching out in every direction to 
suburban points. 

The old cable and horse car companies are rapidly 
adopting what is apparently to be the motive power 
of the future for all city and suburban traffic. Several 
additional electric lines are in contemplation. Some 
are already in process of construction, notably the 
so-called Suburban line of 15 miles and the Golden line 
of 21 miles mentioned in a previous issue, 

The West End line uses double-truck cars 40 feet 
long and of 2,000 pounds weight, fitted with two 15 
horse power Sprague motors, this motor ana overhead 
wires being in general use on ali the lines. 

The Colorado Springs electrical main: line, with 
branches, is 22 miles long, and runs to Colorado City, 
the former capita] of the State; to Manitou, connect- 
ing with the new steam railway to the summit of Pike's 
Peak, altitude 14,150 feet, and to numerous other points 
of interest. The aggregate power of the generators of 
this line is 280 horse, employing 18 motor ears and a 
like number of trailers. 

The various lines are all doing a large and an appa». 
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THE PHOTOGRAPHIC NECKTIE. 

Where will the progress of instantaneous photog- 
raphy end? In view of the admirable results obtained 
by scientists, and especially by Mr. Marey, inventors 
have for several years been setting their wits to work 
to devise small apparatus for allowing amateurs to take 
photographs without any one seeing them doit. We 
have already made known the photographic opera 
giasses and hat; but here we have something cleverer, 
and designed to meet with great success among prac- 
it is a question of a necktie provided 
withapin. The latter is an objective, and the 
necktie isacamera. When any one approaches 
you and speaks to you at a distance of 2 or even 
3 ft., you press a rubber bulb concealed in your 
pocket, and you have the portrait of your in- 
terlocutor 

This ingenious little apparatus, with which 
also general views may be taken, was devised 
by Mr. Edmond Bloch, who has operated it in 
our presence, and, although the instrument is 
not yet being manufactured for sale, we have 
decided to make it known to our readers at 


ticians : 


once, 

Fig. 1 represents the photegraphie necktie, 
and Fig. 2 gives a front view of it as it is to be 
worn by the operator, the metallic camera, 
which is flat and very light, being hidden 
under the vest. Fig. 1 gives a back view, the 
cover of the camera being removed to show the 
interior mechanism, comprising six small frames 
which are capable of passing in succession be- 
fore the objective, and which permit of obtain- 
negatives. The instrument may be 
with 12 or 18 frames. The appa- 
ratus is operated as follows: The necktie hav- 
ing been adjusted, the shutter is set by a pull upon the 


ing six 


constructed 


button, A (Pig. 1, No. 2, which passes under the vest. 
In order to change the plate, it is necessary to turn 
from left to right the batton, B, which has been intro- 
dueed into a button hole of the vest, and which simu- 


lates a button of that garment. This button mast be 
turned until the effect of a locking, which occurs at C 
(Pig. 1, No. 1), is perceived, and which puts the plate 
exactly before the objective. In order to open the lat- 
ter, it is necessary to press the rubber bulb, D, which 
has been put into the trousers pocket. The rabber 
tube, E, passes under the vest and serves to transmit 
the action of the hand. 

In order to charge the apparatus, it is opened at the 
bottom by turning the small springs, G G G; the sen- 
sitized plates are put into the frames, and the springs 
are turned back to their former position. 

The apparatus is scarcely any thicker than the ordi- 
nary necktie called ‘* Régate.” The camera that con- 
tains the plates is not more than 0°2inch in thickness. 
The six frames are carried before the objective through 
an endless chain, as shown in the figure. 

Mr. Bloch has shown as some of the photographs 
that he has taken with this first apparatus, which he 
considers as yet bat an experimental instrament. We 
reproduce herewith three portraits obtained with the 
apparatus, Fig. 3, through the minute objective skill- 
fally concealed in the center ofthe pin. These photo- 
graphs are about 14¢ inch square, and are sufficiently 
sharp to allow the portraits to be recognized. If this 
apparatns can be well constructed, we predict a great 
dewand for it.—La Nature. 

" —_- 0 OO” 
A COMBINED HARROW AND CUTTER. . 

The implement shown in the illustration, which 
forms the subject. of a patent iseued to Mr. Thomas L. 





FLANAGAN'S HARROW AND CUTTER. 


Flanagan, of Vicksburg, Miss., is also capable of use as 
a rake or cultivator, and is designed to be quickly and 
conveniently manipulated. It has a main outer frame 


and an inner suspended frame, a series of hangers from | age. Antelope Valley, in San Bernardino and Los 
the front cross bar of the latter having slote which re-! Angeles Counties, a high intermountain plain or basin 








Scientific American. 


ceive a bar extending from side to side of the main 
frame, this bar being raised and lowered by upright 
rods, threaded at their ends, on which isa nut with 
handle attached. At each rear corner of the main 
frame is a standard carrying a segmental grooved pul- 
ley, astandard on each forward end of the frame sup- 
porting a shaft carrying segwental grooved pulleys in 
alignment with those at the rear, while a chain se- 
cured to the front end of each segmental pulley for- 








ward is extended by a link to connection with the for- 


VIEW. 
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Fig. 3.—FACSIMILE OF PORTRAITS OBTAINED WITH | 
THE APPARATUS. 


ward side of the rear segmental pulleys. The forward 
cross bar of the inner frame is hinged to the adjusta- 
ble bar of the main frame, and the inner frame is also 
attached to the outer by a length of chain at each rear 
corner, the chains being carried up over the segmental 
pulleys to attachment at a point near where these 
links are attached to the pulleys, the inner frame being 
raised and lowered by a lever through these link and 
chain connections. Upon the inner frame are trans- 
verse shafts supporting the teeth, formed in the shape 
of a sickle, any one or more of the teeth being readily 
removable as desired, while the forward teeth have 
beveled side faces to throw the dirt to the right and 
left. Therear teeth are so placed that thcir convex 
edges will face to the front, and this edge is sharpened 





Figs. 1 and 2.-PHOTOGRAPHIC NECKTIE—BACK AND FRONT 





or brought to a knife edge, that the teeth may act as 
pulverizers, the shaft to which these teeth are attached 
being held in position by springs, to permit the teeth 


to pass over obstructions. Levers upon the forward | 
transverse shaft of the inner frame are so connected | 





by means of links as to enable the operator to give the 


desired inclination to the two forward | 


series of teeth, these levers being 
adapted for latch engagements with 
racks. The implement may be used 
as a cultivator by removing two of the 
middle teeth from their spindles and 
raising the rear set of pulverizer teeth. 
As a harrow the teeth are intended to 
enter the soil about twelve inches, and 
when the implement is used as a rake, 
the rear set of teeth is also preferably 
removed. 


os 
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Making the Deserts to Bloom. 

Professor Hilgard, Director of the 
Agricultural Experiment Station at 
Berkeley, and esteemed the best anu- 
thority in America on these matters, 
says the underflow of great gravel beds 
existing in the southern part of Cali- 
fornia is proving to be of increasing 
importance as a source of irrigation 
supply. Itis possible to maintain and 
increase the supply of water far be- 
yond its present magnitude. All that 
is necessary is to understand the con- 
trolling principle of its action. These gravel beds are 
natural storage reservoirs. They may be emptied and 
replenished, with due regard to the rainfall and drain- 
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stretching between the Mojave Desert and the upper 
part of the great Colorado Desert, has been considered, 
until recéntly, almost irreclaimable. There are now 
upon it several great fruit colonies. 

In reply to inquiries for information sent out there 
by the department, interesting answers have just 
come. They give the details of three large surface 
systems of irrigation by water drawn from mountain 
streams. This has all been done since April, 1889. 
There are fifty miles of main ditches, five feet wide at 
the top, and fifty miles of smaller ditches, two 
and a half feet wide at the top. There are 
three reservoirs with a capacity of 30,000,000 
gallons. There are five dams, five headways, 
seven weirs, and six mountain tunnels. The 
expenditures to date amount to $450,000. To 
this will be added $21,000. 

The land now irrigated amounts to 10,000 
acres, and will be increased to 25,000 acres. 
Small grains, cotton, and alfalfa are the chief 
crops. Such experiments as have been made 
with fruits have given great resnits. The land 
is chiefly government, unpatented, and, there- 
fore, unassessed for taxation. Patented land, 
irrigated, sells for from $10 to $50 an acre. Non- 
irrigated land is worth from $2.50 to $8 an acre. 
Five artesian wells have been sunk in a belt of 
twelve miles. They indicate that a much great-° 
er supply of water isavailable. These wells are 
from 180 to 500 feet deep. They havea flow of 
from 50,000 to 200,000 gallons in twenty-four 
hours. They serve about 7,000 acres. There 
are 100 dug and bored wells, with wind or steam 
power, ranging from 20 to 100 feet deep. These 
wells penetrate the gravel drift, and supply 
water for vegetable and stock purposes, and 
for desert and tree claims. This is the beginning of 
what is believed will result in the reclamation of the 
whole valley, and even of the Mojave Desert.—Pacijic 
Lumberman. 








AN IMPROVED SCISSORS GRINDER. 

The device shown in the illustration is adapted for 
attacliment to a sewing machine table or other support, 
and is so constructed that the edges of scissors blades 
may thereby be hollow-groand when desired, without 
grinding the cutting edges, the separate grinding of 
the latter being also provided for. It is a patented in- 
vention of Mr. Frederick Visscher. The shaft carrying 
the emery wheel passes through two hubs, on each of 
which is an eccentric collar on which is fitted the 
lower end of an upwardly extending plate having a 
vertical slot, and a circular flange integral with its 
upper edge. A second inner plate is attached to the 
outer plate by a set screw, but has a slot by which it 
is capable of free vertical movement, and when the 
outer plate is rocked upon its eccentric collar the inner 
plate is carried upward thereby, there being plates on 
each side of the body, and the inner plates also having 
horizontal flanges at the top to correspond with the 
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VISSCHER’S AUTOMATIC SCISSORS GRINDER. 


flanges on the outer plates. From the upper edge at 
each corner is an upwardly extending arm, and the 
arms of the plates at each side of the body are connect- 
ed by rods or bolts, so that the connected plates con- 
stitute a carriage to receive the blade of the scissors to 
be hollow-ground. When the carriage is carried in 
the direction of the clamp, the blade is transversely 
presented to the grinding wheel, but by reason of the 
eccentric mounting of the carriage the cutting edge is 
kept out of contact with the wheel. The carriage is 
locked in the desired position for proper grinding by a 
slotted curved latch which extends from the carriage, 
a binding screw passing through the slot of the latch. 
When the cutting edge of the blade is to be ground, it 
is placed on a tapering block held to slide on the body, 
as shown in the illustration. The block is adjustable 
to and from the wheel by means of aset screw, while it 
is retained in adjustment by a binding screw, and the 
blade is held in proper position upon the block by 
means of a spring, the lower end of which has a bearing 
upon the upper face of the blade. 

For further information relative to this invention 
address the patentee, or Mr. Frederick F. Visscher. 
No. 53g Dexter Avenue, Montgomery, Ala. 
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THE WORCESTER CHEMICAL FIRE PAIL. 

The fire pail shown in the accompanying illustra- 
tion forms the subject of several patents which have 
been taken out in the United States and foreign coun- 
tries, and has received the strong indorsement of lead- 
ing insurance men, and of prominent manufacturers 
and mill owners who have given it a trial. The pail 
proper is made of glass, consequently it cannot rust out, 
soak out, or dry up and fall to pieces, as so frequently 
happens with other pails. It bas a threaded top as 
shown in Fig. 1. The 
glass interior is in- 
closed in a corrugat- 
ed tin jacket, Fig. 2, 








which protects the 





THE WORCESTER CHEMICAL 
FIRE PAIL COMPLETE. 


glass and has openings in its sides at the top so that the 
liquid contents may be readily inspected. After being 
filled with a chemical fire-extinguishing liquid, the 
glass pail is hermetically sealed with a soft tin foil 
cover, Fig. 3, which is secured in place by having 
screwed over it a rim, shownin Fig. 6. The bail, shown 
in Fig. 4, is so made as to hold the pail and tin jacket 
together; and the tin cover, which fits over the tin foil 
top, is connected by a small chain with an eye on the 
hook by which the pail is ordinarily suspended ready 
for use, as shown in oneof the views, so that when the 
pail is quickly taken for use, in any emergency, the 
cover will be automatically removed. The tin foil 
cover is then readily broken with a slight thrust of the 
hand, and the liquid, which has been kept from eva- 


poration, is ready for use. This chemical liquid is employed, but it is usual to steam the timber first to 


said to contain no acid, will not freeze, and will not 
harm the hands or clothing, and will not lose its 


strength by being kept for along period. Coming iu 


contact with flame, it is designed to evolve 1,500 times 
its volume of fire-extinguishing vapor, and also form a 
fireproof coating, making it impossible for the fire to 
continue where it strikes. 

Further information relative to these handy fire 
buckets may be obtained of the manufacturers, the 
Worcester Fire Appliance Company, Worcester, Mass. 

etme ee 
A PROJECTILE ROTATED BY THE EXPLOSIVE. 

In the projectile shown in the illustration, which has 
been patented by Mr. William Bowman, of Atchison, 
Kansas, it is designed that a portion of the gases gen- 
erated by the explosion shall pass through transverse 
and horizontal passages of the projectile, and, bearing 








BOWMAN'S PROJECTILE. 


upon the walls of the passages, act to turn the pro- 
jectile, on the principle of the Barker mill. Fig. lisa 
perspective view, showing in dotted lines the passages 
through the projectile, Fig. 2 representing the butt end 
of the projectile, in the edges of which is the usual gas 
cheek, held in place by set screws. ‘Two or more bores 
are made from the forward end of the projectile to a 
point not far removed from its base, where they are in- 
tersected by smaller transverse bores, tangential to an 
imaginary circle concentric with the peripheral face of 
the projectile, the other end of the smaller bores open- 
ing into bores extending forward from the butt of the 
projectile. The transverse bores may be made, as 
shown in the cross sectional view, Fig. 3, by boring in 
from the outside of the projectile, and afterward in- 











DIFFERENT PARTS OF THE WORCESTER CHEMICAL FIRE PAIL. 


‘tried, but only these three have survived. The first 
seems to be well adapted for bridges, or for timber 
exposed to weather alone, and not to constant moist- 


Scientific American. 


serting plugs to close the exit of the gases excert/time. This view receives confirmation by the good 
through the longitudinal passages, or such transverse 
bores may be made diagonally from openings in the 
base, thus avoiding the use of plugs. The necessity of 
rifling or grooving gun barrels is designed to be obvi- 
ated by the use of this projectile, to which the neces- 
sary rotary motion may be given by the force of the 
gases of explosion acting on the walls of the passages. 





Preservation of Timber. 

The chief processes that have been employed for the 
preservation of timber are, says Engineering, kyaniz- 
ing, burnettizing, and creosoting, that is, impregnation 
with bichloride of mercury, with sulphate of zinc, and 
with creosote. Many others have been proposed and 
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results of the preservative process introduced by Mr. 
Henry Aitken, of Falkirk. This consists simply in 
soaking timber in melted naphthaline for a period 
varying from two to twelve hours, depending on the 
bulk of the piece. A temperature of 180° to 200° Fahr. 
is all that is required for the process, and is most 
easily obtained by placing steam pipes in the bottom 
of the tank which contains the material. Simple as 
the process is, that is not its chief merit. A more valu- 
able feature is that it can be applied to green timber, 
thus doing away with the long and expensive process 
of seasoning. The naphthaline makes its way through 
the pores of the wood, decomposing the albuminoid 
compounds, and displacing both sap and water. It 
then becomes fixed, and the whole substance is per- 
meated with solid antiseptic of a permanent character. 
tt em 
A JOURNAL CAP FOR WO0OOD-WORKING MACHINES. 
The illustration represents a journal cap wore es- 
pecially designed for use on bearings of spindles which 
carry matcher heads on planers, and also adapted for 
other machines, being capable of ready and accurate 
adjustment to take up wear. It is a patented inven- 
tion of Mr. Willard A. Shank, Amoskeag, Ga. On the 
inside of the casing is a longitudinal recess in which 
are held two bearing plates or boxes, as shown in the 
perspective view, Fig. 1, and the sectional view. Fig. 
3, these plates together forming a semicircular recess 
to engage the top of the spindle. The plates are con- 
nected with each other on top by a hinge, as shown in 
Fig. 2, the pintle of the hinge being passed through 
eyes in the lower ends of screw bolts which extend up- 
ward through hollow screws screwing in the top of the 
casing. Nuts on the outer threaded ends of the bolts 
screw against washers on the outer ends of the hollow 
screws, and by screwing the latter up or down in the 
casing the pintle of the hinge is raised or lowered to 





20 cents to 25 cents a sleeper. 





ure. Examples have been found in Awerica which | move the bearing plates up or down in the recess. An 


were in a good state of preservation after twenty-eight 
years’ expesure. But when kyanized timber has been 
used for railway sleepers and pavements it has had 
only a doubtful success, probably in consequence of 
the washing out of the corrosive sublimate. The wood 
is allowed to steep one day for each inch in thickness 
of its least dimension, and one or two days in addition. 
The solution contains 1 per cent by weight of corrosive 
sublimate, and from 4 lb. to 5 lb. of this are absorbed 
per 1,000 ft. b. m. Burnettizing may be performed in 
the same way, sulphate of zine being the chemical 


open the pores, and then to subject it to a vacuum to 
withdraw the sap. If this be not done, the timber 
must be stored for a considerable time to allow it to 
dry naturally. When treated the wood should not be 
placed in exposed situations, such as bridges, or else 
the zine will be washed out and leave it unprotected. 
This is particularly true when weak solutions are used, 
and when the potency is greatly increased the tenacity 
of the timber is impaired. In Germany 1°91 per cent is 
considered the proper strength for railway sleepers. 
Several suggestions have been made to confine the zinc 
in the timber; Mr. W. Thelmany proposed to subject 
the timber to a subsequent bath of chloride of barium, 
with the view of producing an insoluble sulphate of 
baryta. It is doubtful, however, if the reaction would 
goon in the minute sap ducts of the wood. Another 
process is that of Mr. Wellhouse, who also employs a 
double solution, the first being chloride of zine to 
which a little giue is added, and the second a solution 
of tannin. It is claimed that the latter upon coming 
in contact with the glue forms small particles or films 
of artificial leather which plug up the mouth of the 
sap ducts and prevent the zinc being washed out. 
Certain experiments which have been made seem to 
confirm the idea. Another plan consists in using a 
solution of chloride of zinc and gypsum. The gypsum 
crystallizes and hardens inside the sap ducts, and forms 





SHANK’S JOURNAL CAP. 


arm extends outwardly from the side of each bearing 
plate through a hollow screw adapted to abut against 
the plate, a nut serewing on the outer end of the arm 
against a washer bearing on the hollow screw, whereby 
the bearing may be firmly held in place by screwing 
up the nut. When the cap is first used, the bearing 
plates are left slightly apart, as shown in Fig. 1, the 
screws being afterward adjusted to move the plates 
downward and inward when their inner recessed sur- 
faces have become slightly worn, whereby all slack or 
wear is taken up. 
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Phenomena by Means of the Electric Discharge. 


In a recent communication to the Academie des Sci- 


partitions to hold the zinc within the cells, There are | ences, M. Ch. V. Zenger states that cbservations of the 
three burnettizing works in the States, and the cost of | effects produced by the Wimshurst machine on smoked 
the process is about $5 per 1,000 ft., board measure, or | glass plates led him to experiment with a view of ob- 


taining an electrically produced imitation of various 


Creosoting is so well understood that it scarcely | well known solar phenomena. A large sheet of glass 
needs description. It is in almost universal use for| well dried on one face and covered with !ampbiack on 
sleepers for English railways, and no other process has | the other was placed between the terminals of a Wime- 
been commercially proved capable of resisting the|hurst machine. The -+ pole was brought very close 


Teredo navalis and Limnoria tenebrans. Here and in 
Holland 10 lb. to 12 Ib. of creosote oil per cubic foot of 


to the blackened surface, in the center of which there 
was a circular tin disk. The — pole was from 10 to 20 


timber are found sufficient for harbor purposes; the/cm. distant from the other side. Sparkless discharges 
French use 19 lb. for the same purpose, and a similar | disturbed the blackened surface, and a representation 
quantity has been found necessary in the Gulf of | of the lines of electric force was drawn upon the glass. 
Mexico, where the marine worms cut off an unprepared|The result was a striking reprednetion of a totai 
pile in eight months. The creosoting process needs to/| eclipse of the sun, the metallic disk representing the 
be well done to be effective, and for ordinary purposes|moon. The lines of force produce around the edge of 


8 lb. to 12 Ib. are required per cubic foot of timber, t 


his disk allthe chromospheric phenomena witnessed 


It was generally considered that the presence of | duringa solareclipse, such as eruptive, linguiform and 
heavy oils in the creosote was objectionable, and there-| auroral protuberances. If the experiment is carried 
fore engineers were accustomed to specify that not|out in a dark room, red flames may be seen com- 
more than 10 per cent should be present. This view| ing from the edge of the disk, which exactly resemble 
has been controverted by others, who take the view|in form and color those visible during a solar eclipse. 


that it is only the heavy oil which can be relied upon 








Blackened glass balls submitted to the Wimshurst dis- 


to exert a continuous preservative action, the creosote | charge exhibit white spots, the photographic negatives 
itself being liable to become dissipated in course of! of which are precisely similar to those of sun spots. 
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The Mashinist’s Shibboleth, 
To the Hditor of the Scientific American: 

To form an estimate of a wachinist’s ability, in these 
days of improved methods, is not so easy a watter as 
it was thirty years ago. Almost everything is now 
done on machine tools, and the hammer, chisel, and 
file are little used. Inthe old time, it was by his man- 
ner of using] these that we were accustomed to gauge 
the skill possessed by the new man, If Lie took hold 
of his hammer handle at the middle, and struck as if 
his elbow had no joint, or took up a file with his thumb 
under the handle and shoved it across the work with 
a teetering, jerky motion, he would at once be put 
down as an impostor. 

Sometimes worse blunders than these were commit- 
ted. For instance, grinding the cutting edge of a drill 
on the wrong side, or attempting to put a belt ona 
pulley from the wrong side. 

The file test is a good one, and, if followed up, may 
put to shame some whoclaim to be good workmen. We 
wonder if one in ten of the thousandsfof{fmachinists who 
read your paper can file a spot on a round iron bar, 
perfectly straight, crosswise. We have seen such a 
surface concaved by the slight rotundity of the file. 
One of the interesting features of this performance is 
the nice vibratory movements of the joints in the arms 
and body that are necessary to secure the perfectly 
parallel motion of the file. Comparing these with the 
mechanism in the beam engine, the latter is very sim- 
ple, for in this there is but one point to be kept ina 
parallel lipe (the crosshead), while with the file both 


the operation seems very easy when, by practice, the 
the art is acquired 

The plumber takes pride in his “ wiped joint ;” the 
slater in shearing and punching his brittle material, 
like so mach putty ; the blacksmith his perfect weld ; 
and the machinist will ever esteem his dexterous ase of 
the file as one of his best proofs of skill. 

One of the modern tests, we believe, is the use of the 
scraper; and the fitting together of two surface plates 
80 perfectly that they can only be separated by sliding 


them apart, may be considered no mean art. 
QUIRK. 


The Curability of Galloping Consumption. 

The announcement by so well known a physician as 
Dr. McCall Anderson that acute phthisis, or gallop- 
ing consumption, is curable, excites a good deal of sur- 
prise and quite as much incredulity, yet Dr. Anderson 
reports in the Brilish Medical Journal seven cases of 
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this character, of which five recovered. 

Acute phthisis is considered by Dr, Anderson to have 
two forms, acute tuberculosis and acute pneumonic 
phthisis. Some of his cured cases were of the tubercu- 
lar character. The treatment advised is given in de- | 
tail and contains no especially new feature. 

“The principal indications,” he says, “are: 1, to 
keep up the strength ; 2, to keep down the fever ; and 
3, to treat any special symptom or complication which 
may arise. 

“1. Two thoroughly trained and reliable nurses are 
indispensable, one for day and the other for night duty; 
for without admirable nursing no hope of improve- 
ment can be entertained ; and the hygienic and other 
surroundings of the patient should be satisfactory, so 
that we need not be surprised that when the disease 
occurs in the homes of the working classes it is almost 
necessarily fatal, and that hospital patients have the 
best chance of recovery. The patient must be fed con- 
stantly on fluid food (soup being avoided if diarrhea is 
present), both day and night, and stimulants (from 
3 ij. to § x.) are required early in the attack, but should 
be given in smal! quantites, frequently repeated and 
along with the food. In fact, the dietetic treatment 
shoald correspond with that of a case of fever present- 
ing symptoms of a similar degree of severity. 

“2. At bedtime a subcutaneous injection of sulphate 
of atropine (gr. y}, to gr. ¢)) is given. This checks per- 
spiration when present, acts as a sedative to the sys- 
tem, indirectly helps to reduce the fever, and diminish- 
es the secretion from the lunge. 

“3. Remedies are given with the view of lowering 
the temperature. This is a point of the utmost con- 
sequence, because the majority of the patients die con- 
sumed by the fever. Some benefit is derived by allow- 
ing the sufferer to suck ice freely, by giving the food 
and drinks iced, by sponging the body with iced 
vinegar and water, or even by using iced enemata. 
Bat our main reliance is apon one or more of the fol- 
lowing methods : 

(a) Niemeyer's antipyretic pill or powder every 
four hours, containing gr. j. quinine, gr. -¢ to gr. j. 
digitalis, and gr. \¢ to gr. “opium. The portion of 
opium may even have to be increased beyond this if 
there is mnch diarrhea. The effect of the digitalis 
must be carefully watched, and it must be omitted for 
a time if the pulse becomes preternatarally slow and 
irregular and the secretion of urine very scanty. 

**(6) The administration daily—particularly shortly 
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before the temperature tends to be highest—of from 
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ten to thirty grains of quinine, given, as suggested by 
Lieberweister, either in a single dose or, at all events, 
within an hour. 

(ec) The application of iced cloths to the abdomen 
for half an hour every two hours so long as the tem- 
perature exceeds 100°. The application of iced cloths 
is made in this way: 

“The nightdress is pulled well up over the chest, so 
as to avoid any possibility of its being wet, and, for a 
similar reason, a folded blanket is placed across the 
bed under the patient’s body. The usual bedclothes 
are arranged so they reach up to the lower part of the 
chest only, which latter is covered by a separate 
blanket in order to prevent unnecessary exposure 
while the cloths are being changed. Two pieces of 
flannel are employed, each being sufficienly large when 
folded into four layers to cover the whole of the front 
and sides of the abdomen, One of these, wrung out of 
iced water and covered with a piece of dry flannel to 
protect the bedclothes, is applied, while the other is 
lying in a tub of iced water at the side of the bed. The 
pieces of flannel are changed every minute, or so often 
that they still feel cold when they are removed. The 
changing of the flannel, particularly when two persons 
are in attendance, one to remove the bedclothes and 
the flannel, the other to apply the piece which is 
freshly iced, can be accomplished in a few seconds.”— 
Medical Record. 





PHOTOGRAPHIC NOTES. 
The American Photographic Conference is the title 
of a new organization of scientific and amateur photo- 
graphers recently organized in New York for the pur- 


| pose of establishing an association which shall be 


ends must be controlled and held truetoaline. Yet! - : . 
national in character and have as its controlling ele- 


ment representatives of all the photographic societies 
and clabs in the United States or of America. 

An annual conference is to be held in different cities, 
to last three days and be accompanied by an exhibit of 
photographs aud apparatus. Papers and researches on 
different branches of photography are to be read and 
measures adopted for furthering the practice of photo- 
graphy. One of the objects of the conference will be 
the establishing of a photographic institute, where, for 
a given tuition, any special application or branch of 
photography can be learned. The next meeting is to 
be held April 21, 1891, in this city. Among the officers 
elected were: President, Dr. Ely Van de Warker, of 
Syracuse, N. Y.; Secretary, T. J. Burton, of the So- 
ciety of Amateur Photographers, of New York. 

The transactions of the conference are to be published 
and distributed to members. Any amateur or profes- 
sional photographer may join the conference as a sub- 
scribing member, the annual fee being but three dol- 
lars. 

How to Remove Nitrate of Silver Stains from the 
Fingers.—A correspondent gives the following harm- 
less process : 

First.—Paint the blackened parts with tincture of 
iodine, let remain until the black becomes white. The 
skin will then be red, but by applying ammonia the 
iodine will be bleached, leaving white instead of black 
stains of nitrate of silver. 

Density in Negatives Developed with Hikonogen.—A 
correspondent having some trouble with eikonogen 
writes as follows : 

Mr. Burbank in his excellent handbook on “ Devel- 
opment of Dry Plates,” mentions the fact that instan- 
taneous views lose their density in the fixing bath. I 
find this trouble myself, and that my well developed 
plates are but ghosts of what they were before being 
placed in fixing bath. 

Mr. Burbank makes no suggestion as to the remedy ; 
can any of your readers give any advice in the matter ? 

I notice in another part of the book Mr. Burbank 
speaks of certain brands of plates having this trouble, 
but mentions no name. Is this the only cause ? 

Our correspondent signs himself Eiko, which we sup- 
pose means that he employs the Eiko developer. In 
general it may be remarked that the amount of density 
an instantaneously exposed plate is capable of giving 
depends on the actinic quality of the light at the time 
of the exposure and the duration of development. The 
stronger the light and the slower the shutter, the 
more deeply will the light penetrate into the film and 
affect a greater number of the particles of bromide of 
silver, which, being reduced by the developer, gives 
the relative density. Hence it follows that a film which 
has only been faintly impressed with light, as some of 
the instantaneous exposures are, cannot be brought 
out by the most powerful developer any further than 
the action made upon it by the light. That is, the 
particles of silver on the surface are reduced first and 
the picture appears on the surface fully developed and 
of sufficient density we will suppose by reflected light. 
But the light not having had time to pass through 
the film has not acted on the underlying stratum, thus 
the stratum is unaffected by the developer. When 
the supposed fully developed plate is now put into 
the fixing bath, the underlying stratum of bromide 
of silver is dissolved out, which necessarily reduces 
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There is no remedy for this, except, should the 
detail appear fally developed, to resort to intensifica- 
tion, or the building up of the image obtained. The 
precautions to be observed are to use a strong eikono- 
gen developer, 11 grains of eikonogen to the ounce of 
water and 10 grains to the ounce of carbonate of 
potash, pouring the eikonogen solution, without the 
addition of potash, on tothe plate for four minutes 
first, then by adding the potash. Development should 
be kept up until the high lights show through at the 
back of the plate and until the density looks suffi- 
cient by transmitted ruby light, though when this 
time arrives the plate may appear to be black over its 
entire surface. 

The general fault is that insufficient time is allowed 
for the bringing out of the image. The eikonogen 
developer may be left on a plate for two hours without 
staining the parts that were in the shadow ; thus it is 
admirably adapted for shortly exposed plates. It is 
true also as Mr. Burbank remarks that some brands of 
plates have too little silver for instantaneous work ; 
such can only be found out by experiment. When 
an emulsion is found to work well, it is advisable to 
secure wore plates of the same number, if uniformity 
and certainty are desired. In cold weather the tem- 
perature of the developer should be at 65° F, 


Stokers on the Fast Ships. 

On the steamship City of Paris there are sixty fire- 
men, who feed the fiery maws of fifty-four furnaces, 
that create steam in nine steel boilers. Fifty coal 
passers shovel the fuel from the bunkers to the furnace 
doors, and the firemen toss it in. There is something 
more than mere shoveling in firing. The stoker must 
know how to put the coals on so they will not burn too 
quickly or deaden the fire. He must know how to stir 
or poke the fire so as to get all, or nearly all, the caloric 
out of the coal. He must know how to obtain the best 
results from the Welsh coal he burns on the voyage to 
this port and the American coal he uses on the trip 
eastward. Each kind requires different handling. 
Often the result of a race eastward has been deter- 
mined by the superior knowledge of the handling of 
American coal possessed by the winning ship’s stokers. 
To a man who thoroughly understands it, firing is 
easier than it used to be. But it is, nevertheless, so 
arduous that the veterans are not over forty-five years 
old. Nearly all the stokers on the City of Paris and 
the City of New York are between twenty and thirty 
years of age. They received $20 a month and their 
board. The leading stoker gets a few dollars more, 
and does not have to work quitesohard. He is usually 
the eldest of the crew he directs. The coal passer, the 
limit of whose ambition is to become a fireman, gets 
$17.50 a month. The leading coal passer, or trimmer, 
gets a little more than this. 

Service in the fireroom is divided into six watches of 
four hourseach. The fireman works and sleeps every 
alternate four hours. After the first day from port 
two out of every six furnaces are raked out to the bare 
bars during the first hour of each watch. Thus, in a 
voyage, all the furnaces are cleaned once in every 
twenty-four hours. The steam goes down a bit in the 
hour while the cleaning is going on. The perspiring 
stokers shovel into the furnaces fifteen tons of coal 
every hour, or 340 tonsa day. The ship usually takes 
in 3,000 tons at Liverpool, and has between 500 and 
800 tons left in her bunkers when she arrives here. 

The engineers’ department is entirely distinct and 
separate from the fireman’s. On the City of Paris 
there are twenty-six engineers, including hydraulic 
and electrical. They are educated in engine shops on 
shore, and a certain number of them go on ships every 
year. They are all machinists, so whenever the ship 
break down they know how to repair the damage. In 
ease the chief engineer should be disabled, any assist- 
ant could take his place.—Wew York Sun. 

Laziness a Foe to Originality. 

We do not know who said it, but it isa fact well 
stated, and we regret not being able to give the writer 
proper credit. The great enemy to individualism is 
laziness, and those who know anything of human frail- 
ties will, I am sure, bear me out when I say that “‘ men- 
tal” laziness is far more common and far more difficult 
to overcome than that of the body. It is so much easier 
to accept dogmatic teaching, and to shift the responsi- 
bility of our views on to others rather than to concen- 
trate our thoughts and work out the lessons of our own 
observations. It is much more pleasant to butterfly 
from theory to theory than to seek truth with patient 
tenacity ; why trouble ourselves to learn self-reliance, 
when natural indolence protests against the sacrifice ? 

It is easier to imitate than to originate ; plagiarism 
and mimicry are such prominent features in our lives, 
that their presence might almost be quoted as an argu- 
ment in favor of our evolution in past ages from simian 
ancestry. How plausible are the excuses we make for 
our want of this individualism! We are so dreadfully 
afraid of being thought bumptious, we are so delight- 
fully humble, we really do not wish to intrude our 











the density very much and gives the negative the ap-| opinion, and yet all the brightest lights of our profes: 
pearance like that described, 


sion have been men of strong individualism, 
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The RMallroad across South America, 

El Echo de los Andes, a semi-technical newspaper, in 
its issue of August 28, gives the latest particulars con- 
cerning the Transandine Railroad. Attention is es- 
pecially called now to the cutting of the tunnels which, 
ander the snowelad mountain, will unite Chili and the 
Argentine Republic, The total length of the tunnels 
already cut is 1,800 meters (the meter being equal to 
39°38 English inches) ; 750 meters on the Chilian side 
and 1,050 on the Argentine side. 

The international railroad of the Andes, as is well 
known,fis being built jointly by Chili and the Argen- 
tine Republic, the two countries which it will unite di 
rectly, and each of which is working on its own terri- 
tory. The frontier limit of the two nations isin the 
tunnel of la Cumbre, or *‘ the Summit.” The Buenos 
Ayres government began its tunnel work three months 
before Chili, which explains the fact that out of the 
1.800 meters of pierced tunnel only 750 belong to Chili. 
But this difference will not be maintained, for Chili is 
now working more rapidly. For instance, 180 meters 
have been recently perforated on the Chilian side, 
while only 160 were cut on the Argentine side within 
about the same length of time. 

The monthly progress in perforating amounts to 
about 450 meters. There is a succession of eight tun- 
nels, crossing from one side of the Andes to the other. 
The tunnels, with their lengths, are as follows : 





Tunnel. Length in meters, 
Jamaal, coc «oc + 00000 0005000eeeesesseseesecsentes ecessoeccece 1,104 
Fame -..000600000hsees eens scnstebeeegenncensacces -eocns 1,275 
DerD, cccncsk ++ -n00ned $b 0teeregs teen eesennberauneieenecs 1,885 
BG CebeEccccccc 06600060 Soe cbdbesaccsscvesecey sescsees 3,730 
La Cumbre....... ese. .. 3,065 
LAO COBUEB. ccccccccccccce © cccececcesccce -scccececce ° 850 
BRURISD ¢ ccc conceceescccceescocncesevesesnes cont cecesscecces 756 
Ras RABE. 2o0cccccccessaceneecsebase G060b0essnanesré 45660 690 

Total lommtha. oc. os cccce re. cccevecssvscescescesecceese 15,375 


Of these tunnels, 11,158 meters are on the Chilian ter- 
ritory and 4,217 on Argentine. The work is, therefore, 
of greater importance to Chili than to the Argentine, 
not only on account of the large number of miles to be 
tunneled, but also because the engineering difficulties 
are greater. For instance, the tunnel of Del Portillo 
is really a curiosity. It is helicoidal in form, and is like 
an immense corkserew, winding under the mountain. 
Its upper opening is 1385 meters above its lower en- 
trance. The tunnels are divided into three sections, 
two belonging to Chili and one to the Argentine Re- 
public. The section of Juncal includes the two tunnels 
of Juneal and Junealillo; and that of Calavera in- 
eludes the tunnels of Portillo, Calavera, and Cumbre. 
All these are on the Chilian side, while the section of 
Las Cuevas is on the Argentine side. 

In each of those sections are erected houses for en- 
gineers and workmen, hospitals, office buildings, ete. 
They are built of materials capable of resisting the in- 
tense cold of those high regions, 

The tunnels are attacked in twenty-six different 
places ; half on the Argentine and half on the Chilian 
side. The finest machinery and engines are used, and 
motive power is mainly furnished by electrical ma- 
chines, working on a larger scale than has ever been 
attempted before in similar undertakings. It is caleu- 
lated that, through the use of that kind of motive 
power, and of improved machinery, the work moves 
four or five times as rapidly as if it were done by the 
ordinary methods. 

en 0 
African Eserthworms, 

The last Kew Bulletin contains a report by Mr. 
Alvan Millson, the Assistant Colonial Secretary of 
Lagos, on Yoruba Land, the native territory adjacent 
to Lagos. After describing the wasteful system of cul- 
tivation employed by the natives and the wonderful 
rapidity with which the soil recovers from it, he says 
the mystery is solved in a simple and unexpected man- 
ner during the dry season. The whole surface of the 
ground beneath the grass is seen to be covered by rows 
of cylindrical worm casts. These vary in height from 
a quarter of an inch to three inches, and exist in as- 
tonishing numbers. It is in many places impossible to 
press a finger upon the ground without touching one. 
For scores of square miles they cover the surface of the 
soil, closely packed, upright, and burnt by the sun into 
rigid rolls of hardened clay. The rains ultimately 
break them down into a fine powder, rich in plant food 
and lending itself easily to the hoe of the farmer. These 
casts are very different in form from those familiar in 
English gardens. On digging down, the soil is found 
to be drilled in all directions by a countless 
multitude of worm drills, while from 18 inches to 2 
feet in depth the worms are found in great numbers in 
the moist subsoil. It is impossible to estimate their 
number per cubic foot, as the quantity varies accord- 
ing to the season and the locality. Having carefully 
removed the worm casts of one season from two sepa- 
rate square feet of land ¢t a considerable distance from 
one another, and chosen at random, Mr. Millson found 
the weight to be 10% pounds in a thoroughly dry 
state. This gives a mean of over 5 pounds per square 
foot, and a total of not less than 62,233 tons of subsoil 
brought to the surface on each square mile of cultivable 
land in the Yoruba country every year. This work 
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goes on unceasingly year after year, and to the untir- 
ing labors of its earthworms this part of West Africa 
owes the livelihood of its people. Where the worms 
do not work, the Yoruba knows that it is useless to 
make his farm. 

Estimating 1 square yard of dry earth by 2 feet deep 
as weighing balf a ton, there is an annuai movement of 
earth per square yard of the depth of 2 feet amounting 
to not less than 45 pounds. From this it appears that 
every particle of earth in each ton of soil to the depth 
of 2 feet is brought to the surface once in twenty-seven 
years. If seems more than probable that the compara- 
tive freedom of this part of West Africa from danger- 
ous malarial fevers is due, in part at least, to the work 
of earthworms in ventilating and constantly bringing 
to the surface the soil in which the malarial germs live 
and breed. From specimens which Mr. Millson has 
sent home it appears the worm belongs to a new species 
of the genus Siphonogaster. The type of this genus 
has been quite lately described from the Nile mud. 
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BACILLUS OF TUBERCULOSIS. 
It is well known that infectious diseases, such as 
consumption and cholera, have a parasitic origin, and 
that each one of them has its characteristic micro-or- 


ganism. In 1878 Dr. Koch published his ‘* Untersu- 
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Fig. 1.-SECTION THROUGH TUBERCLES OF THE LUNGS, 
SHOWING TWO LARGE CELLS WITH NUMEROUS 
BACILLL 


The specimev having been colored, the bacilli appear as dark dashes, 
Magnified 900 times, 


chung ueber die Aetiologie der Wundinfectionskrank- 
heiten,” which embodied the results of his investiga- 
tions in this field of research and formed the basis of 
| future study, the result of which was the discovery of 
‘the bacillus of tuberculosis. The course followed by 
Dr. Koch has been so fully explained in former issues 
of the ScrENTIFIC AMERICAN that it seems unneces- 
sary to treat the subject again in detail, but we publish 
to-day two excellent cuts, for which we are indebted to 
the Jllustrirte Zeitung, showing the bacilli alone and 
as they are found in the tubercles. 

Dr Koch’s methods, which have been so strikingly 


Fig. 2.—-TUBERCULAR BACILLI, MAGNIFIED 
2,000 TIMES. 


At the left, bacilli free from spores. At the right, bacilli with colorless 
places which are supposed to be spores. 


confirmed by his work, have opened new fields in the 
science of bacteriology, and the results of his work 
have been felt in every department of medicine. 


Photo Carbon Printing. 
BY T. C. ROCHE. 

The principle or foundation of carbon printing is 
based on the action of light on bichromate salts when 
combined with organic matter. This discovery was 
first brought to publie notice by Mungo Pontou in 
1839. M. Beequerel, Mr. Fox Talbot, and others expe- 
rimented on this new reaction, but M. Poitevin, in 
1855, was about the first to bring out any real practical 
results. It was through him that photo-lithography, 
photo-mechanical printing and kindred processes were 
put into commercial use. 

The first to introduce prepared carbon tissue, and a 
practical formula for working the same, was Mr. J. W. 
Swan, in 1864. Since then there have been several 
important improvements made, simplifying the process 
stiN more. A suitable paper is coated in long rolls 
with a pigmented gelatine ; this is cut to the required 
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size and sensitized for use in a bath of bichromate of 
potash, 15 to 20 grains per ounce of water. When 
dried in a dark room it is ready for exposure, under 
the negative, to the action of sunlight. It is important 
that the negative has a safety edge about half an inch 
ali around it, to prevent the light from acting on the 
margin of the tissue. After exposure, which must be 
judged by a photometer, the tissue is placed in cold 
water until it lies limp and flat. Your glass or porce- 
lain, which has been cleaned and coated with plain 
collodion, is wetted or washed in water, then laid on a 
table, some water sprinkled on, the carbon paper is 
laid face down on it, a thin rubber cloth laid over, and 
then a squeegee passed over lightly to bring the car- 
bon paper in contact and drive out all air bells. lt is 
now allowed to rest for a few minutes, then placed in 
a pan of tepid water and rocked. The first portion of 
the gelatine mixture to dissolve is that which had been 
protected by the safety edge on the negative. Now 
the paper which had been coated can be peeled off 
and the transferred picture washed out according to 
the gradation or tones in the negative and the action 
of light on the sensitive compound. The coating is 
rendered more or less insoluble, and all soluble por- 
tions will wash out in the warm water. The picture is 
then washed in cold water, and finally a solution of 
alum water is flowed over and the piate set up to dry. 
While the surface is wet it is very tender, but will dry 
hard and sharp. 

The collodion is used to prevent the delicate detail 
or half tone from washing away. In» sensitizing or 
washing, the light has no effect on the material while 
wet. After sensitizing, the paper will keep two weeks 
if put in an air-tight tin box. Porcelain or zine plates 
that have been cleaned, slightly waxed, and then col 
lodionized, can have the proofs developed on them 
re-transferred when dry on to transfer paper by wet 
ting the paper until it feels slimy, then squeegeeing it 
down on the picture, and when dry it can be peeled off 
easily. Proofs on porcelain or for lantern slides should 
be printed light; those for window transparencies, 
deeper. The proofs cau be, after printing, transferred 
to almost any material, such as celluloid, metals, or 
wood. When you hang the paper up to dry after sen 
sitizing, it must be in a room well ventilated ; if not, 
the coating is apt to dry insoluble and will be of no 
use, All carbon pictures are considered permanent.— 
Jour. Soc. Am. Photo. 
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Completion of the Great Mountain Bridge. 


The new Verrugas bridge was lately opened for 
traffic. The bridgeis of the cantilever type, supported 
on two iron towers. Its total length is 575 feet, its 
suspended span being 105 feet long. At its middle 
point it is 252 feet above the bottom of the vailey which 
itspans. The bridge is entirely of wrought iron, and 
was constructed by Cooper, Hewitt & Co. at their 
works in Trenton. 

The Verrugas bridge is one of the features of the 
Oroya Railway, now known as the Central Railway 
of Peru. This railroad starts from Callac on the Pa 
cific, runs through Lima, and thence ascends the Andes 
by difficult grades, reaching its greatest elevation at 
Chicla, about 12,300 feet above the level of the sea. The 
bridge spans a chasm of 235 feet in width, with precipi 
tous sides, and replaces the old Verrugas viaduet built 
in 1871, which was destroyed in March, 1889, by floods. 
> +O+e 
Trust. 


The Harvester 

A mammoth combination has been effected between 
the harvester machine companies of the United States. 
The new trust is to bear the name of the American 
Harvester Co., and it has been organized under the 
laws of the State of Illinois, with a capitalization of 
$35,000,000. The following companies have acknow 
ledged their allegiance to the new company: The 
McCormick Harvesting Machine Company, Chicago ; 
the Walter A. Wood Mower and Reaper Machine Com- 
pany, Hoosick Falls, N. Y.; Warder, Bushnell & 
Glessner, Springfield, O.; Aultman, Miller & Co, 
Akron, O.; the Whitman & Barnes Manufacturing 
Company, Akron, O.; the Plano Manufacturing Com- 
pany, Plano, Ill. ; the Milwaukee Harvester Company, 
Milwaukee, Wis.; the Esterly Harvesting Machine 
Company, Whitewater, Wis.; the Minneapolis Har- 
vester Works, Minneapolis, Minn. ; Emerson, Talcott 
& Co., Rockford, Ill. ; the J. F. Seiberling Company, 
Akron, O. ; Seiberling, Miller & Co., Doylestown, ©. ; 
Amos Whitley & Co., Springfield, C. ; Hoover & Gaui- 
ble, Miamisburg, O.; D. M. Osborne, Anburn, N. Y. ; 
the Richardson Manufacturing Company, Worcester, 
Mass.; Adriance, Platt & Co., Poughkeepsie, N. Y, ; D. 
S. Morgan & Co., Brockport, N. Y.; the Johnston Har 
vester Company, Batavia, N. Y. 

The incorporators are Cyrus H. MeCormick, Wm. 
Deering, Hon. Walter A. Wood, Hon. Lewis Miller, 
Gen. A. N. Bushnell, and Col. A. L. Conger. 

Some idea of the interests that will be affected by the 
trust may be inferred from the fact that nearly ail the 
farmers will be affected favorably or unfavorably by the 
trust, and it is stated that the companies included in 





the corporation employ some 15,000 wen. 
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METALLO CHROMES. 
BY @8oO. M. HOPKING. 

The production of Nobili’s rings is a very simple and 

pleasing electro-chemical experiment which may be 

readily tried by any one having one or two batteries, 

or a sinall dynamo or magneto-electric machine, and 

figures of various kinds may be produced by the same 
process in brilliant colors 

To produce the rings, all that is required is a Bunsen 

or Grenet battery in good order, a strong solution of 

icetate of lead (sugar of lead) and a steel or nickel 





Fig. 1-PRODUCTION OF NOBILI’S RINGS. 
plated brass plate. The lead solution is placed in a 
coummon saucer, the steel or nickeled plate is placed in 
the bottom of the sancer and connected by a wire with 
the zine pole of the battery, and the end of the wire, 
which is connected with the carbon pole of the battery, 
is held near the steel plate without touching it, as 
hownin Fig. 1. In a very short time a spot of color 
vill appear on the plate, and in a minute or so the 
spot willspread rapidly and form concentric rings of 
prismatic colors, as shown in Fig. 2. A few trials will 
enable the operator to determine the time required for 
the production of the best effects. When the operation 
has proceeded far enongh, the plate is removed from 
the solution, washed in clean water and dried. The 
beantifal color effect is due to the decomposition of the 
light by the exeeedingly thin film of peroxide of lead 
deposited on the surface of the plate. It is quite 


permanent, and serves to protect the surface of the 


plate from oxidation. 

To secure the best results, the plate should be highly 
polished and the lead solution should be filtered. 

By providing anodes of different forms, various orna- 
wental figures may be produced on the surface of the 
plate. For example, a wire bent into the form of a 
letter or figure of any form may be used as an anode 
for producing a figure of the same general form on the 
plate. As it is sometimes difficult to hold the anode in 
the proper position, ordinary insulated wire (magnet 
wire) may be used. This permits of placing the anode 
down upon the plate, the insulation serving to pre- 
| vent direct electrical contact. 











Very beautiful effects may be secured by cutting an 


anode of the desired shape from sheet copper and bend- 
| ing parts so as to vary their distance from the plate asin 


| the case of the cross, Fig. 2. The result is that the film 


is deposited in beautifully graduated colors at the ex- 
tremities of the figure, the arrangement of colors bear- 
ing some resemblance to those of a peacock feather. 

The arrangement of the colors in these films is that of 
the solar spectrum. Nobili’s rings resemble Newton's. 
The colors are fully as intense and more readily seen. 

Nobili discovered this phenomenon in 1826. Since 
that time many modifications of the process have been 
devised, and some cowmercial applications have been 
made. It has been used to some extent in the orna- 
mentation of small objects, such as buttons, articles of 
jewelry, ete., imparting to them an iridescence which 
cannot be imitated by any artificial coloring. 

Becquerel suggested a solution for this purpose, the 
formula of which is as follows: ** Dissolve 200 grammes 
of caustic potash in 2 quarts of distilled water, add 150 
grammes of litharge, boil the mixture for a half hour, 
and allow it to settle. Then pour off the clear liquor 
and dilate with its own bulk of water.” 

This solution is adapted to other metals than those 
above mentioned, but the acetate of lead solution 
yields very satisfactory results and is sufficient for ex- 
perimental demonstration. In conducting these ex- 
periments the poisonous nature of the solutions should 
be borne in wind. 

—_+ oo 


HORIZONTAL TRIPLE EXPANSION ENGINE. 





HORIZONTAL TRIPLE EXPANSION ENGINE. 





Works, Birmingham. EHngineering, to which we are 
indebted for our engraving, says: The cylinders are re- 
spectively 8 inches, 1144 inches, 164¢ inches in diame 
ter by 18 inches stroke, and drive cranks set at angles 
of 120 degrees. The cut-off to the high pressure cylin- 
der is controlled automatically by the Tangye-John- 
son expansion gear direct from the governor; the cut- 
off to the intermediate and iow pressure cylinders is 
not variable, ordinary Trick-ported valves being used. 





Fig. 2.—METALLO-CHROMES AND ANODES. 


All the bearings and wearing surfaces are of liberal 
proportions. The main and crank pin bearings are lin- 
ed with anti-friction metal. As this type of engine is 
often required to run continuously for hours without 
stopping, the oiling arrangements for all the moving 
parts are suitable for these conditions. One of these 
engines was tested at the Cornwall Works in March, 
1889, making several continuous runs of three to five 
hours; diagrams were taken at frequent intervals, and 
the feed water carefully measured. The temporary 
boiler then used was rather small, and the fire had 
therefore to be forced, so that no coal record was 


kept. 


The results work out to 18°6lb. of water per indicated 


| horse power per hour when indicating 96.8 horse power 
We illustrate a triple compound horizontal engine |and running 141 revolutions per minute. The load 
constructed by Messrs. Tangyes, limited, Cornwall! was applied to two friction brake wheels 7 ft. 6 in. in 
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iameter by 12 in. wide, one on either side of the en-| 
The rims of these wheels were made with in-| 


gine 
ternal flanges, and were kept cool by water. 


When desired, these engines are placed under loco- 
wotive boilers constructed for a working pressure of 
65 lb. per square inch ; the smokebox resting upon a 
pedestal fitted to the cylinders, and the ashpit being 
bolted between the channel irons, which are prolonged | companies, 


beyond the crankshaft bearing. 

A Tangye duplex boiler feeder, supplying the boiler. 
s fitted to the ashpit casting alongside the firebox, in 
order to leave free access to one side of the engine. 
One end of the crankshaft is lengthened : a single large 


flywheel and an outer bearing are supplied. The | 


even distribution of 
power which is at- 








Dangers to Street Car Motors by Lightning. 
The Electric World says: We recently received from 
| & correspondent a very instructive account of a singu- 
| lar accident from lightning, which happened the past 
| Summer, on a Sprague electric road of moderate size. 
| The vuinerability of railway apparatus to lightning 
| has been the cause of considerable loss to tbe various 

more especially as the dynamo is subject 
| to injury, but now and then armature and field coils 
on cars are burned out from the same cause. So far as 
| the dynamo is concerned, the powerful shunt winding 
has atendency to force the discharge through to the | 
core of the armature instead of choking it as is ordina- 
rily the case with a series-wound motor. 





On the par-| 


precisely similar. In each case the ** A” coil was the 
one damaged, and injury had occurred by the dis- 
charge from the coil to the magnet core. The cause of 
this selective injury of the three cars running down 
grade is not far to seek. 

In the method of field commutation employed the 
“A” coil, as is well known, remains always charged 
even when the motor is not running. Consequently 
when the lightning got upon the trolley wire it was 
free to pass down into the motors, and then broke 
through the insulation and jumped across to the cores. 
In the cars that were running, this discharge was 
checked by the high self-induction of the magnet coils, 
and what small amount could pass through was free to 

go to earth without 





tainable with this 
‘lass of engine, and 
ts steady running at 
high speeds, com- 
mend it for extensive 
use where these qua- 
lities are of import- 
ance.— Engineering. 
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REMARKABLE RAIL- 
WAY COLLISION 
IN IOWA. 

The accompanying 
illustrations, repro- 
iuced from pictures 
made by Mr. Theo- 

dore A. Brown, a 

photographer of 

Marshalltown, Iowa, 

represent the curi- 

us result of a rail- 
way collision which 
took place in that 
neighborhood, on 
the Iowa Central 

Railroad, on Octo- 

ber 30. The accident, 

if such it may be 
called, was caused by 

“a mistake in train 

orders,” and two 

men were seriously 





injury to the motor. 
In the cars where the 
current was shut off, 
however, there 
little of this check- 
ing action, and con 
sequently the light 


Was 





ning jumped across 
to the core and 
went to the earth 
The electrical super- 


intendeat of the 
road in question, 
who i¢ more than 
usually ingenious in 
the matter of re 
paira, saw the point 
of the accident at 


once and promptly 


changed the connec- 


tions, so that the 
“A” coil should not 
be charged when the 
moter is not in ac 
tion, but should be 
ent off at the switch 
box. Since that time 
the line has not 


been struck, so that 
the efficiency of this 
arrangement has not 
tested, but 
arrangement 


been 
the 














REMARKABLE RAILWAY COLLISION IN I0WA. 


injured, bat no one was killed. The crews of both 
eugines jumped just before the collision. A regular 
freight train was going west with orders to “run 
regardless of all trains,” when aswitch engine, with 
‘wo empty flat ears, was ordered to back east for some 
tuiles on the same track, to take on a load of stone. 
The two trains met, both running at a high rate of 
speed. The engine of the westward-bound freight 
train made kindling wood of the two flat cars that 
were backing east, then made almost aclean jump over 
the tender of the other locomotive, and landed upon 
its back. The lower engine and tender did not leave 
(he track, although its tank was knocked loose, and in 
the position shown both engines were hauled back to 
the station at Marshalltown. The coal in the tender 
‘ook fire, and was burning fiercely when the two en- 





vines reached the station. 


tienlar occasion to which we are referring, a severe | 
thunder storm occurred while the cars were out upon | 
the line. Now the road in question has rather severe | 
grades, produced bya series of ridges over which the’ 
road passes in succession. 

Daring the course of the storm the trolley wire was 
struck by lightning at a time when three of the cars 
were running down grade on three of the ridges before 


mentioned by gravity alone, the current having been | 
The other cars were in motion sev- | 


cut off as usual. 
eral of them on heavy grades. The result of the 
shock was to disable the three cars that were running 
down grade and to leave the others quite unharmed, 
although from their position they were at least as 
much exposed as the injured ones. On subjecting 
the damaged cars to a careful examination it was 
found that the injuries received by them were almost 


certainly lessens the likelihood of damage to the 
motors. 
ee oe 

THE latest and fastest, for her size, torpedo boat is 
the Bathurst, built by Yarrow & Co., London, for the 
Argentine government, 130 feet long, 13'4 feet beam. 
Displacement, 76 tons, with load of 14tons. Locomo- 
tive boiler, with heating surface of 1,500 square feet. 
| Makes over 8 tons of steam per hour, 200 pounds pres- 
sure, pounds per horse 
power per hour. Engine—four cylinders, on the quad 
|} ruple expansion plan, 1,230 indicated horse power. 
Cylinders, 14, 20, 27, 36 inches, 439 revolutions, maximam 
500 revolutions per minute. Average speed of two 
hours’ run, 24°426 knots, or 28°1 statute miles per hour. 
Maximum speed on measured mile, 26°086 knots, or a 


/ 


Consumption of fuel, 2% 


| little over 30 miles per hour 
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RECENTLY PATENTED INVENTIONS. 
Eugineecring. 


ENGIN ® GOVERNOR. —Martio A. Green, 
Altoona, Pa. This governor ie of a class which have a 
laverally movabie eccentric apon the crank shaft of the 
engine, centrifugal weights operating in connection 
with centsipetal springs to vary the position of the ec- 
centric, the invention covering an improved construc- 
tion whereby the force exerted by the springs may be 
readily aud accarately adjusted with reference to the 
Opposing force exerted by the centrifugal weights, 


LocoMOTIVE ExHaust Nozzug.—John 
J. De Lancey, Binghamton, N. Y. This nozzle has an 
unobstructed oper upper end, and in connection there 
with ts employed a fat plate having an unobstructed 
opering of the same size as the nozzle ontlet, to one 
side of which it is pivoted to vibrate horizontally across 
it ite ewinging motion being under the control of the 
engineer in the cab, whereby the exhaust may be regu 
lated, thereby regulating the draught in the boiler, 


WHEEL FoR Roap ENGINKES.—Rescue 


B. Page, Oakland, Cal. Thie wheel is so made as to 


prevent the sinking-into the ground of the shoes used 
with tt, aleo providing means whereby one of the shoes 
will atall times be in contact with the ground, and 
whereby the shoe to be lifted will be elevated first at 


shat end facing the line of travel of the wheel, thus 


redacing euction 


Bor.kR LEVELER. ~— Ole O. Kravik, 


St. Carl, North Dakota, This invention provides a 
construction «pecially designed for portable boilers, 
to raise and lower thelr front ende when going up or 
down a grade without interfering with the turning of 
the front wheels, the devices therefor being simple, 


furable, and easily manipulated, 


Rallway Appliances, 


Car CovuPpLine.-—Benjamin J, French 
and John HH. Carroll, De Smet, South Dakota. The 


irawbar of this coupler is made in two hinged sections 
capable of lateral movement, the outer end of the bar 
erminating ina coupling hook, while a apring is at- 
tached to the drawhead and the hinge of the drawbar, 
amd a shaft has achain connection with the drawbar, 
he device belng designed for ase with the ordinary 
lrawhead, to be manipulated from the top or sides of 
the ear, and for coupling with an opposing coupler of 
greater or leas height 
Car Covup.iine.—William H. Franks, 
Sonora, Texas This # aceupler of simple construc- 


tien, » be manipulated from the top or sides of freight 


care and from the sides or platform of passenger cars, 
drawhead having an apwardly extending post in 
which is falerumed a lever, combination with peculiar 


forms of lock and link lifts, and various other novel 


features, 


Mining, Kitc. 
CRUSHING ROLLS AND APPARATUS 
ror Revucine Oars.—Daniec! Brennan, Jr., Bayonne, 


N. 4. Three patents have been granted this inventor 
for radical improvements in machines for the reduction 

rushing rolle of which comprise fixed and 
yielding rolls, the yielding rolls carrying palleys and 
ropes provided with weighs, there being a spring 
weights, and screw rod stops of im- 


of ores, the 


cushion for the 


proved constraction for the yielding roll, etec., whereby 
the rolle wil) have a steady anc uniform pressure, but 
will yield should a drill point or other like article 


be passed in with the ore. For nse in connection with 
the rolls a series of separator screens is provided, com- 
mon to al! the rolle, with conveying mechanism between 
the rolic and screens, The screens of the apparatus form 
receivers for the coarse products or tailings of each of 
the rolls, as wel) as dietribatera for the delivery of the 
tailings to the severa! roils, thas faciiitating the more 
«speedy and economucal reduction of the ores by assort- 
ing the material after its joitia!l breaking. with special 
reference to the adjustment and capacity cf the several 
rolie the material being reassorted and redistributed to 
the rolls anti! redaced to the reqaisite degree of fineness. 
The feed regulator provided for ase with these milla, 
though also capable of use for other parposes, has two 
enperposed slides, arranged after a novel manner, and 
formed slides made up of relatively 
movabie «rips or individaal slides, by means of which 
the ores, either coarse or fine, may be fally ander the 
control of the operator, and the feed may be varied to 
supply more or less material at apy particular point, or 
entirely cut off the sapply at any point, the main object 
being to prevent any aneven wearing of the roll. 


of sectional 





Mechanicai, 


PLATE PRINTING PREsS.—Wellington 
r. Kidder, Boston, Mase., and George H. Kendall, 
New York City. Thie invention relates to presses in 
which the inking, wiping and polishing of the plate are 
performed antomaticaily, and provides improved me- 
chaniem for the wiping and polishing, and means for 
shifting the web over the face of the wipers and polish- 
ers, whereby the cloth will be applied in both services 
in both the forward and back stroke of the plate, while 
a perforating mechaniem |« provided in combination 
with the other improvements 


Too. For Daessine Emery WHEELS 

Anson A. Reed, Worcester, Mass. In thie device the 
shaft on which the cutter head is mounted is screw 
threaded between joarnal« and hws collar, the cutter 
head consisting of a series of cutters and spacing col- 
tare clamped together by rivets or bolts and screw 
vrended interiorly to ft the shaft, the tool being 
adapted for ase by hand of In the tool poset of a lathe 
or similar machine, 


Snore Turnixne MACHINE. — Jason H 
Eagerly, Chicago, 1, This machine hes a hub pivoted 
on 4 support and provided with radially extending 
forme, which are changed to Gt the varying sizes of 
shoes, a curved arm extending from the opper portion 
of the hab having ita lower end opposite the toe of a 
form, to facilitate quickly targing shoes made as 
*tarns” right side out, 





Agricultural, 


Currer BAR For HeapERs.—Charles 
KE. Plumtree and Louis A. A, Tonnet, Spokane Falla, 
Washington, This is a double cutter bar for a barvest- 
ing machine, a pitman connected with a lever operat- 
ing one of the cutter bars, the other cutter bar being 
operated by another lever formed of two members 
united by a sliding mection, each of the members 
having a separate fulcrum, and the two-part lever being 
connected to and operated by the first lever. 





Miscellaneous, 


TarLors’ StovE.—George Hay, Picton, 
Canada, This is a compact and convenient stove for 
quickly heating tailors’ irons, the fire chamber having 
apertured side plates connecting with'vertical side flues 
which intersect a horizonta! flue above the side wails of 
the fire chamber, the stove being principally formed by 
readily assembled cast iron plates. 


PLATFORM RockERS. — Richard H. 
Krall, Allentown, Pa. This invention covers an attach- 
ment providing means whereby the body of the chair 
may be readily locked to the platform, and held rigidly 
in an upright or inclined position, the device also acting 
as a safety check, preventing the body of the rocker 
from falling backward should an accident happen to the 
epring. 


ADJUSTABLE Swineé. — William K. 
Miller, Troy, Kansas. Two doubled ropes are used in 
this swing, and the seat board has a shaft projecting 
from each end carrying a locking sleeve adupted to re- 
tain a rope end, with other novel features, whereby the 
swing may be readily adapted for height to suit differ 
ent persons. 


WinbDow ScrReEN.—Christian C. Schup- 
bach, Grand Island, Neb. This is a wire cloth device, 
applicable either in a stationary or sliding form, and 
which can be readily pat in position, being adjustable 
for windows of different widths, while it is designed 
not merely to exclude flies, but to allow for their escape 
without letting in others, 


DRAWER ATTACHMENT. — Edward W. 
Stone, Chicago, [!). This is a stop attachment in which 
a novel form of angle iron turning in a socket is so ap- 
plied that the drawer may be pulled outward essentially 
its entire width and yet sustained against falling from 
the cabinet, it being possible also to remove the drawer 
from ite place when desired without disturbing the at- 
tached device, 


WateER WHEEL.— Thomas A. Me- 
Donald, Durham, Canada, This is an improvement in 
wheels adapted to be anchored in a stream, whereby 
the force of the current may be utilized to drive ma- 
chinery, and the hab of the wheel is divided into ver- 
tical clutch sections between which are introduced 
tongue-like extensions of paddles of peculiar form, 
having pockets thereon, 


Foot Rest.—John K. Phillips, South 
Orange, N. J. This is an improved article of manufac- 
ture designed especially for ase in shoe stores in the 
fitting on of shoes, giving increased convenience with 
economy of space, and there being in connection with 
the foot rest a sliding knee rest for use by the saleeman, 
the latter rest being moved into the foot rest when not 
required for use, 


KNITTING SEINES, ETC. — Nathaniel 
D. Sollera, Sollers, Md. This invention covers an im- 
provement on a former patented invention of the same 
inventor, and provides a new mesh plate for the use of 
seine knitters in forming the loops or meshes of the 
seine, being designed to permit of the formation of the 
weaver’s knot by what is known as the French method 
by a single passage of the needle in a rapid and con- 
venient manner, 


PERMUTATION LocK.—Alphonse 
Metzger, Milton, Pa. Combined with a tubular lock 
case having a longitudinally grooved portion and an- 
nular external grooves are radially apertured rings 
having interchangeable pins projecting their apertures 
into the grooves, and a bolt having a notched edge to 
be engaged by the inner ends of the pins, with other 
novel features, the lock being so constructed that the 
bolt may lock various devices, 

PrKE Pouk. — Alfred E. Creigh, Ron- 
ceverte, West Va. This invention provides a socket 
piece for the end of the pole, and a pike or point 
having its shank formed to fit the socket, and so that 
it may be easily slipped in or removed therefrom when 
the clamping band is removed, whereby the point may 
be readily renewed when it becomes dalled. 

PAVEMENT. — Frederick C. Schmidt, 
New York City. This invention provides a form of 
construction by which a pavement may be readily laid, 
and designed to prevent sagging of the paving blocks, 
which are laid between the transverse ribe of cast metal 
plates, the ends of these pletes having flanges which 
rest in channels in the top of supporting beams laid on 
the ground. 

FUNNEL.—William R. Cole, Pottsville, 
Pa. This is a device designed particularly for filling 
ol) lamps, and for other uses where the filling up of the 
vessel cannot be readily observed, there being combined 
with the fanvel tabe a float and indicator to be lifted by 
the liquid when the vessel is full or nearly eo, the float 
being attached eccentrically to a rod movably attached 
to the spout. 

ATOMIZER.—Josef Schoettl, Brooklyn, 
N. ¥. The epray pipe of thie device is secured to a 
neck plece on « coupling head bya riband groove 
connection which permits the pipe and its nozzle to be 
rotated on the neck piece, the atomizer being designed 
to facilitate the spraying of medicinal liquid prepara- 
tions within the head and throat, and being a compact 
device, readily separable into ite component parts. 

DENTAL MALLET.—William H. Dibble, 
Brooklyn, N. Y. This mailet has a plugger at each 
end, with means for pneumatically delivering a blow 
simaltaneourly on each plagger, so that one biow 
neutralizes the other, the handle remaining stationary, 
and the entire effective force of the stroke being im- 
parted to the pluggers, 





Scientific American, 


VEHICLE WHEEL. — Victor F. Mogk, 
Seattle, Washington, This wheel has an inner tire with 
an annular channel in its periphery, and an outer elastic 
tire, with springs interposed between the tires, whereby 
the percussion resulting from travel is absorbed, and 
shock or jar is obviated, the tires coming toge:her when 
the wheel is subjected to excessive weight. 

Fence. — Aaron F. Dickey, Friedens, 
Pa. This is a truss-supported fence of novel construc- 
tion, whereby the fence may be raised to any desired 
height by drawing on the ends of the truss wire, and a 
span of fence from ten to twenty rods in length may 
thus be held up. 

ORNAMENTAL Nari HEAD, — Otto F. 
Wegener, Seattle, Washington. This is an improve- 
ment in ornamental hangers designed for use as picture 
nails, nails or screws for supporting brackets, etc., 
against the wall, the invention covering a novel form 
and combination of parts, 

Wrinpow ScrkeEN.—Thomas Robinson, 
Minneapolis, Minn. This invention relates to remov- 
able window screens, and is composed of two similar 
frames which when taken from the window may be 
folded to occupy small space, the screen in place being 
entirely outside the sash, so that the latter may be 
raised and lowered without interfering with the screen. 

Mop WRINGER.—John Frost, Omaha, 
Neb, This is a simple and durable device for easily 
wringing a mop without soiling the hands, while at the 
same time the pail or bucket is not liable to be upset. 

Nore.—Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
nl 
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14, A cottage at Austin, Chicago, Il]. Cost $4,200. 
Two floor plans and photographic view. 

15. Sketches of park entrance lodges. 

16. Engraving of the Woman's Temperance Temple, 
Chicago, Dl., as it wili appear when finished. Es- 
timated cost of the Temple $1,100,000. 

17. View of Whitworth Memoria! Hospital. 

18. Miscellaneous content«: The marble induastry.— 
Lighting streets of London.--Mahogany ties and 
marble bridges.—Staining floors.—The Peruvian 
temple of Pachacamac.—How to catch contracts. 
—Bilack birch.—Some of the merits.—Improve 
your property.—The Screntirrc American a help 
to builders.—An improved article for plastering, 
tiling, and cement work, illustrated.—The Sin- 
clair double rocker, illustrated.—An improved 
veneer press, illustrated.— Our last year’s volame. 
—The Albany Venetian blinds, illustrated.—A 
convenience for hospitals, families, etc., illustrat- 
ed.—The education of customers.—The Buffalo 
hot blast heating system, illustrated. — The 
* Willer” sliding blinds, illustrated.—Mnueller’s 
water pressure reguiator.—Artistic wall decora- 
tions. 

The Scientific American Architects and Builders 
Edition is iseued monthly. $2.50 a year. Single copies, 
@ cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, practi- 
cally, a large and splendid Macazine or Ancutrec- 
TuRR, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modern Architectural Construction and 
allied subjects, 

The Fullness, Richness, Cheapnesa, and Convenience 
of this work have won for it the Larnexzst CrrcuLaTion 
of any Architectural publication in the world. Sold by 
all newedealers. 

MUNN & ©O., Pustisnens, 
961 Broadway, New York. 
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Wusiness and Personal. 


The charge for Insertion under Us head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday morning to appear in next issue, 








For Sale—New and second hand iron-working ma- 
chinery. Prompt delivery. W. P. Davis, Rochester, N.Y. 

Help in yoar stadies. I. D. Boyer, Dayton, O. 

Presses & Dies. Ferracate Mach. Co, Bridgeton, N. J 

Wanted—aA 50 inch chisel tooth saw. W. Reid, West 
Hebron, N. Y. 

Wanted—Patent broker for commission only, A. G. 
Rose, Greencastle, Ind. 

For steel castings of best quality, write the Buffalo 
Speel Foundry, Buffalo, N. Y. 

For Sale—Rights on a blank book that can be used 
with the typewriter. Blincoe & Lyon, Loretto, Ky. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 machines in satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudg 2% Columbia 8t., New York. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W. J. Ba dale, Roch , N. ¥. 

Screw machines, milling machines, and dril! presses. 
The Garvin Mach. Co., Laight and Cana! Sts., New York. 

* How to Keep Boilers Clean.” Send your address 
for free % p. book. Jas. C. Hotehkiss, 120 Liberty 8t., N. Y. 

Best driers for grain, sand, clay, fertilizers, wet feed, 
areen coffee, etc. 8. E. Worrell, Hannibal, Mo. 

Wanted—The general agency for a first clase specialty, 
or an article of merit to manufacture and introduce. 
Alta Mfg. Co., Boston, Masa. 

Split Pulleys at low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker 8t., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manofacture 
steam pumps, vacuum pumps, vacuum apparatas, air 
pamps, acid Diowers, filter press pumps, etc. 


Canadian and other foreign patents of the Worcester 
chemical fire pail for sale. See illustrated article on 
page 5. Address the Worcester Fire Appliance Co., 
Worcester, Mass. 


For low prices on tron Pipe, Valves, Gates, Fittings, 
lron and Brass Castings, and Plumbers’ Supplies, write 
A. & W. 8. Carr Co., 138 and 140 Centre 8t., New York. 


The best book for electricians and beginners in elec- 
tricity is * Experimental Science,” by Geo. M. Hopkins. 
By mail, $4; Munn & Co., publishers, 36] Broadway, N. Y. 


For Sale.—Farrel Foundry and Machine Company six 
ton fron crane, 2% feet radius, and in perfect order, to- 
gether with iron and stone base. Nearly new. Apply to 
Charies Warner Company, Wilmington, Del. 


Wanted—A first-class engineer, capable of taking 
charge of drawing room and who is thoroughly versed 
in the construction of roofs and building tron work. 
(German preferred.) Address, giving reference and stat- 
ing conditions, The L. Schreiber & Sons Co., 177 Eagies- 
ton Ave.. Cincinnati, O, 


G2" Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 41 Broadway, 
New York. Free on application 


Boies Qoeries 


HINTS TO CORRESPONDENTS. 


Names and Address must accompany al! letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and or number of question. 

Inquiries pot answe in reasonable time should 

repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to y to all either by letter 
or in thie department, each must take his tarn. 

Special Written Information on matters of 

rather than general interest cannot be 
expected without remuneration. 

Seientific American ~~. 7 referred 
to may be had at the office. ice 10 cents each. 

Books referred to promptly supplied on receipt of 


price. 
Minerals sent for examination should be distinctly 
marked or, labeled. 

















(2660) E. J. E. asks: 1. What will pre- 
serve a proof of a photograph to keep it from fading ? 
A. Dip the proof in a solution of hyposulphite of soda, 
20 graine,dissoived in 5 ounces of water for ten minutes, 
then washin changing water for two hours. 2. How 
should a young Canary bird be treated as to food, and 
the best method in teaching to sing? A. We can sup- 
ply you with “ Canary Birds, a Complete Guide for their 
Breeding, Rearing, and Treatment,” price 75 cents. 
Also “ The Canary Book, containing Ful! Directions for 
the Breeding, “earing, and Management of Canaries, 
ete.,” by Wai.ace; illustrated, price $2. 

(2661) C. R. asks why gas formed in an 
explosion of coal gas, é, ¢., the exhaust of gas engines, 
is not used for inflating balloons, as I should think it 
necessarily would be lighter than coal gas. A. It is not 
only heavier than coal gas, bat is heavier than air. It 
consists of carboa dioxide and nitrogen; the vapor of 
water condenses immediately, leaving the other two 
gases. 

(2662) A Subscriber asks: Is the film of 
incandescent lamps a kind of carbon ? A. Yes. 


(2668) A. M. F. asks for the best formula 
for making “ blue print * solution.—A. See Screnriric 
American SuprLement, No. 584, for full directions. 


(2664) S. A. R. asks: Can yon tell me 
how to transfer prints, etc., on an enamel surface, 60 
that they may be fired ? A. See Henderson’s method in 
Scrmntiric AMERICAN SUPPLEMENT, No. 382. 


(2665) Health Officer asks: Do you 
know of any process for the destruction of the gases 
and smoke emerging from stacks resulting from burn- 
ing copper ore and evolving large quantities of su)phur 
and sulphurous gas? A, There is no practical way o/ 
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disposing of the trouble yoa mention, In some places the 

vases are saved and made into sulphuric acid, but this 
we presume does not apply to your case. If a water 
tower could be used, so as to wash the escaping gases, 
some improvement would be effected. 


(2666) R. asks how to run white wax 
cums ont in enbie form, while the paraffine is hot and 
We have tried iron, glass, marble, wood, and 
A. Use powdered 


elted. 
on but find it sticks to them all, 
starch. Place it in a tray and form the mould by press- 
ing down into it a cube of wood, slightly tapered to 
make it “draw.” 

(2667) Subseriber asks for a recipe for 
replating knives, Rodgers’ make A No. 1. 
SuppLeMENT, No, 310, you will find electro-plating de- 

reased. Steel should receive a light deposit of copper 
fore silver plating. 

(2668) A. B. F. asks how to make a glug 
or cement which will hold copper and zinc filings to 
eather when exposed to dampness or water. A, Try 
shellac and alcohol, or varnish the surface with copal or 
other varnish, and when tacky sprinkle on the filings, 


(2669) A. T. O. asks: 1. What is the 
yresent market price of alaminum, and how much of it 
s there in a cubic foot of common blue clay? 
price depends on the quantity. It is about $4 a pound, 

The quantity in clay varies. It may be fifty per cent, 
generally it is much less. 2. How much carbon diox- 
ide results from the complete combustion of 1 gul- 
jon of good kerosene? A. About 1S pounds. 
have applied strong water of ammonia to the red spots 
formed on a woolen coat by nitric acid, but it does not 
remove them, What shall I do? A. You cannot re- 

























move them except by instant application of 
Any delay makes them ineradicable. 4. Wouid it be 
dangerous to grasp a “live” electric wire with both 
hands at once if the feet do not touch the ground or any 
other conductor? A. Not under ordinary conditions; 
it might be unpleasant. 5. Does increased speed in 
a dynamo result in increased voltage? 
there anything in the following: “Smokers will be 
giad,” says Invention, “to hear that tobacco may be en- 
joyed to any extent without injury to health. Dr. Gau- 
trelet, of Vichy, has discovered that by inserting in the 
pipe or cigar holder a piece of cotton wool steeped in a 
solution of pyrogallic acid, all the ill effects of nicotine 
will be neutralized, The mischief frequently caused to 
heart, mouth, and nerves is thus prevented, while the 
taste of the tobacco remains unaffected.” A. We do 
not know. We doubt it. j 


(2670) F. E. A. asks: 1. Is there any 
way you know of in which kid gloves can be cleaned 
witheut wetting them, that will work as well as 
wetting them? A. Stale bread is sometimes used for 
this purpose. The gloves are put on and the softer 
partof the bread is broken up into crumbs and the 
hands are rubbed one over the other as in the act of 
washing, the crambs being thus rubbed over all parts 
of the gloves. Spongy rubber is often used for glove 
cleaning. It is applied in the same manner as in ciean- 
ing drawings, é. ¢., it is rabbed over the soiled parts of 
the giove, 2. What are first class lantern slides painted 
with to produce the greatest transparency and brilliancy 
without light, ete,, affecting the colors? Also how to 
apply the colors without showing brash marks when 
enlarged? A, Transparent oi] colors are generally 
used, They are mixed with varnish and carefully ap- 
plied. Large masses of color are sometimes applied to 
the back of the glass, where they will be out of focus, 
and while they tint the picture the brush marks will net 
show. The finest lantern pictures are tinted with colors 
insoluble in Canada balsam, and the slide cover is ce- 
mented on with balsam, 


(2671) B. F. E. asks: 1. How is dry bat- 
tery compound made, such as is simply dissolved in 
water, with no other addition? A. The bichromate 
battery compound is made by mixing sulphuric acid 
with dry powdered bichromate of potash, As the dust 
of the bichromate of potash is poisonous, and as the 
fames given off during the mixture are deleterious, we 
would not advise a novice in chemistry to try to make 
the compound. Special appliances are needed to avoid 
unpleasant consequences, 2. When wire is said to be 
burned out, is it consumed or simply destroyed as a 
conductor, I mean inasmall dynamo? A. An arma- 
ture is burned oat when the insulation of the wire is 
destroyed. In addition to this result of a heavy current, 
the wire may be fused. 3. How much wire should be 
wound on a magnet core (such as used for bells) to 
make it five ohms resistance, No. 28 wire? A. 74 feet, 
or about 44 ounce. 4. What is the resistance of 50 feet 
of No. 36 wire ? A, Abont 2144 ohms. 5. Should azine 
and carbon be same size and thickness ? A. They need 
not necessarily be of the same thickness. The carbon 
may be thicker, 











onre, <. Be Ws BeB Rina: .  csvene..ccccceccocsccsesecs 
Chair. = Bee Aajustable ‘chair. Convertibie chair. 
Channeling qenahine. ¥, H, Bryent (r)........ one BIS 
poe 3 row attachmen . Barlow....... 43.471 
a eed ee. “At, J. 8. Reehill. 443.3 
oR urn, bam Tp ncqaneoncecgnanesess see ge 3.410 
woes a and closer, Potter & Cartwright... 441,401 
Clea See Track cleaner. 
Clevis, safety, J. Vs PR scc -cocagacecoece eecece 3 
Clip or pa holder, EB. D. Pe Rockw (apts 443,210 
Clocks, electro-mechanical ee — for 
regulating, C. A. Mayrhofer.. . 48,291 
Closet. see Water closet. 
Cloth sponging apparatus, G. Kraft................ 448,425 


“G. Kraft 
Gp we = machines, guide eyelfor, H, J. 
Clothes line 8. Smith. 
Club, policeman’s, A. W. Sm 
Coal cage, automatic, A. W. Bevidses , 
Coffee boilers and method of making the same. 








lip for, C. L. Wagandt.... 
Coin operated receptacie, W. Macnamar . 


ee 

Comb. See Curry comb. 
Combination lock, D. R. Breed 
Commutators in dynamo machines, machine for 










dressing the, G. P. Cummings... 270 
Congecsenery, machine for dropping, 'T. Hoelder- . 

Convertible chair, T. W. Washburn........ ....... 445,128 
Conveyer for carrying crushed an F. St. Clair. 448,488 
Corking botties and wiring the corks therein, ma- 

chine for, Wile & Lacasse............ssee.sessers 443,185 
Corn sheller and cutter, combined, 8. sores beese . 41 
Cornice, metal, BNGRE, ccorecicesecceesss +. 4322 
Cornices, making, W. R. Kinnear.........-.- mingbece 443.453 
Coupiing. See Car coupling. 
Crank conn 


nection, D. A. 
Cultivator, W. H. Fuller (r 
Cultivator, listed corn, D. 
Curry comb, L. Baile 
Curtain fastener, J. 
Curtain fixture, J. Dor 
Curtain fixture, C. Gunsel 
Curtain pole support, H. J 
Curtain ring, J. Lines. . 
( Sut-out, G. W. Mingle. 





g cutter. 





Dental chair, E. 
Dental plugger, J. L. Mowbors. : 
Denture, artificral, J. B. Low..............csccccense 443, 
ceeees hydrocarbons, apparatus vt. 


roe woggr pe sccedsdeccececce sesecsocvecece Qreee 





fo Bho Bde GREG. ccce cocccccces 
Door or analogous device, H. J. 















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were Granted 


December 23, 1890. 
AND EACH BEARING THAT DATE. 


[See note at end of list about copies of these patents.} 














Adjustable chair, E. ee RE m7 
Adjustable sereen window shade fixture, 
combined, T. oe pednocdhbaenst cvvebete cvced 43516 
Advertiser's reply coupon, 4 O. Kittredge... 443,141 
Air moistening apparatus, W. V. Walluce.......... 443.155 
yo purifying apparatus. ( G, Sobotka................ 4,900 
rn J. P. Barnam (r)........ 11,135 
xle nut, carriage, 1 Sharaf Sees cecdsesascegscesuces 443,117 
Baw fast “J; Foe EE ee 443.298 
car there detac an susk..... 
Kail ear tor cake bask Mee he Wh ri ‘ — satan 
Ralance Emery 


Baling p press, G. mB alio 


Baling eo twine, A. 
pando, B \ B. Bradbury. - Pane 


br phy nhl 
Barrel hanger, 





Rath tubs, stand ty —— re Barrett. 
Bat tery. See Galvanic battery. Secondary bat- 

Bed and lounge, combined, H. ye , capetinneens 443,389 
Bell cord attachment, G. A. La Fever... 43006 



































Door, screen, W. RB. Lyle coecesbeecces 
Drapery holder, J. J. Connelly. menane 
Drier. 
Drill, or auger, G. A. Neilers. ° 
rying ap W. Rappieye. Lesecese .. 44.150 
Dust pan, W. D. ie eniaseanganecepescestes. usu 
Dye, yellow red, C. Schraube 
eteasing cutter, J. F. 
| peeeird machine, Ce Scheuritzel & H 
oe ae Pe A. L. Riker 
Electric atrest t Tat, eoesee 
=~ ~ pai oo RW. - cine 
nt ep 
Electrical  iistriba tion, ae of, Rowiand & 
i. iin chi eimedie: atk ennatede cies . 443,181 
Electrode, Cattery, L. Eitese. . oo AABADA, 445,455 
Electrotype, BH. Hanson .......... ..ceceee eevee 443,278 
Elevator, beter ciendhnune antaeupbesnneateiuns 
Elevators, clectric safety device for. Holmes & 
GRIDORGR. 000000. o5ogrernnepecee epeccces 444,282, 443,285 
ead ane i, Be Wo BRINE 00 -coccccoccastes ens 443,099 
see engine. 
nvelopes, device for feed W."Heidel ie 
x ible wheel, H. F. Hall..............00-00+08: 444.276 
Fabric. See Carpet fabric. 
Feed apparatus or carrier, Lacasse & Wile..... ... 
feed or carrier mechanistn. Wile & Lacasse....... 43.16 
Feed regulator, W. Gribben.................-«+ ovens. 448,199 
Fence gate, wire, A. D. Neff. ...... 2... ..cee ccs sees 146 
permentes yo copannes for the manufac- 
ture ot H. Got -.. 43.190 
rue. bill _ Batler wee . ee 
iter, Vecsey vidson.. ° 
Fire alarm box, J. J. Ruddick » 443,182 
Fire alarm system. Feary & —_— 443.478 
Fire departments, peas ladderf[turn _ ‘table 








Fork. See V ie for 
Form setting and type — machine, G. Corsa. 444,086 
Fountain. Poultry drinking fountain. 
Frame. See Mosquito bar frame. 
Friction wheel, SEE 443,102 
Fruit picker’s knife, T. >. sertan apeccgnantiensaiiie 443,178 
Furnace. Cal furn 
Puraaces. fuel crashing “and feeding device for, 

N. W. Pratt 443,109 
Gauge. 
Gallaceto; 
G em 





pete oT. 448,486 





ier tear the dese i of coal, J. J. pape 
eas ba Papen onaccanes ses aaibats Menace” “x 

Gas, manatactaring, L. Gtevens..........c.-ccc.c-. GMI 
Gate. See End gate. Fence gate. 

Gate JM, B. Boughton........... pettus eeccccosseesees 443484 














































Loom jacquard mechanism, J. 
Loom picker, ©. H. Wagg....... 
lwom sh bh K. Hollingworth.. 
Looms, batten-operating mechanism for power, 
Devigne & Durand 

Lubricating C aeg SS 8. Whitney........ 
Lunch box ° Whiteway 
Mail bag. bolas «& paouas. cdcecene 
Mail sack crane, J. F. Mains 

Marking textile fabrics, D. 8. quaness, 
Masonry, tool for pointing, J. A. Bla 








Master key a lock, H. B. pareent. Seceteeess SE 
BERG Th: HPUUNEUEMcccessccccovccssccereccssecosecce 0% “44 
Mat, W. Price. 001609 BeeshOaersehevecce go. cesnccce 445,351 


Mictoecopteal examination of photographic pic- 
+e apparatus for Saeeaas one, H, Dun- 


Motion, machine for converting, B. Coburn. . 





Musica! instruments, music Sees for mechanical, 
G. H. Chinnoe'! 





Planters, dropping attachment Ser, Helvern 
PE ccnendnbsbndnaeneseebocesessecescessese 


& 
Plow, ‘?_o “6 payee 
Plow. J. Sil 








Post driver, 5 & Lease 

Poultry drinking fountain, Burrell & Roblee...... 445,428 

Power, See Propelling power. 

Press. jing press. 

Pressure gauge, rpeerdion. J J. B. Edson........ eneee 45,300 

Printer’s quoin, H. : . 445,260 
‘Wines MA I73 


Printing block or toon, Moc urdy & 
Printing i oil cloth, i 
Printing moenine. hm ay and 
Projectile, H. 8. on 
Propelling power, i, Allen 
Pro Dalston of vessels, J, Schroeder. 
Pulley, V. W. Coddington 
Pulley, separable, V. W. Coddington. 
pulteve to shafts, device for securing, J. W. Stan- 
Punch and die, F. B. Bristol.............+.. 
Rail fastening device, W. Goldie 
Rail fastening, joint, ete., F. 
Rat) asses. &- Cc. Wood.. esee 
rossing signal, B. a. &. John. 
KE. M. Benti 














allway. electric, 
electric. KR. M. Hunte 














ilway,. tor. ood! 
Railway signal, automatic, A. J. Griffin. . 
lway switch, electrically operated, L. 
EEE cccunatnacctscebess epebosenens+eg-cocemetee 43.167 
Railway “switeh teh operating syst s 1 8. L. Powell.... 43,14 
Recorder. 
Reel. See Wire reel 
Register. See Cash register. 
Regulator. See Feed regulator. Temperature 


regulator 
Respiration, device for inducing fall, C. C, Davis. “am 


Respirator, K. Tbing.... ....05 cenesccseee senewerees 

2 chips, aang. Be TRBEROE. 00 2000060000 x 
See Curtain ring. 

Rod : mill, w. Swinbaok nana egsececrecesce:ee: coe one 


Rod or pipe cutter, H. Diebel............-- 5+. 2.6 ; 
a screw connection in metal, H. 
Gotta. ridina. 1.6 Geoste .............cccccccees 
Saddle, riding, J. 1. Northrup...... ° 
balance. 


Sas W. Cashner 
Sash fastener, 








E. M. Cattley 

Satchel frame attachment. BE. C. Goepel... 
ll carriag2s, automatic offsetting de 

for, A. &. Smith 

Sawing machine, D. 8. ADDOtt... .... 2.6... c ee eeees 

Scourer. See Grain scourer. 

peogen. See Adjustable screen. Window screen. 

f. 


‘eal, envelope, M. Renshaw. 
ee M. Jensen 





DI. cocnccccccoccsccccs 2000 002 00000000000688 O86 
Sheet ‘metal, attack We Garrett.......... 
neller Seo Comn shes ler. 

elving su A gf . Cam 
ingle tying a ee eececeeece . 
Papel A. Hargan se 





























avese 43.359 
Mul. "Bee Grinding mili. Rod miii, 
Mould, J. L. P. Spooner.............. 443,538, 445,329, ry 4 
M nito bar frame, P. M. Owen... .. -. 444, 
Motion. device for transmitting, J. T. Pedersen... pricy 


a mechanism for converting, W. T. 
Motor hee tonegl ‘Wave and tide 
moto’ 
Musical Sox, C ° Peres... nage Sipscctonsvecesoensess premitl 
Musical a EA, 8. Tanaka........ 443,305 


cosece GM 
Nitro-celluluse, preparing, G. M. “Mowbray. semubbeb 443,105 
Fe 8 A Ree MATT 
Oil can pL, c. J. Hill . 4,100 
Oil or other liquid fuel burner, crude, T.,Willi.... 443.342 
Ore concentrator, J. Tulloch.................... A171 
Organ stop action, N. M. Boynton........ .. 445,426 
Ornamenting strips of composition or for coating 
mouldings therewith, machine for, B. ©. J. 
DEBIIN c 0 000ceccacccceccosepocccceccocs oosecces 443.421 
Pad. See Water closet seat pad. 
pe, B. BE. BORGP. .cccccccccceccccece Cveccccescccoccs 448,422 
See Dust pan. 
i cutting machine, A. Malm............... «++ 443,398 
Paper, packing frame for shipping. W. Brown.... 445,474 
Paper, white safety, A. Schlumberger. . 443,116 
Photographic cameras, stop or Gapneagas for, 1 
Rr a ee e 443585 
Piano attachment, F. 8. Warren...............6.+5+ 445, 156 
Pianos, pressure bar for cae 8. ” Hansing Lesoen 448,277 
Picker. See Loom picker. 
Pin. See Suspender securing pin. 
Pipe hanger, HM. Rutzler...... 0. «.ssceecccscce cece 5,198 
Planter, chopper, and cultivator, J. L. Murdock... 445,24) 














Scientifi i 
CLONTILIC American. ti 
Bett, ctontate, 3. ’ oo Ct iia ee be eres Geartns, chenaeabto pie cpeed, Martin '& Corser boadue 443,370 Signal. See Railway signal, Railway crossing 
. . seeee . . ; or. signal. 
ee oe 20 ccesecencenedes ececcece eecccce S a wr neue mould weet. G. Neville..... 443.405 Siqvalian apporates, ol clestrieal, A BR. Wyckoff.... - (eu 
teau e C ving mac . : 
al , Mannan nes sevansecees Pe ee prey Graia binder, J. G. Gilmer. ‘Caius Sofa ane EL eeeeeeneey oo ‘combination, J. nse 
eee ee ene eeeeeeeteee nh Cleaning machine, A. Laidlaw....... ..<<0.. QPS | «BEDTIME © ne cence ewe mene eenw ee eeens 4,3u 
®t To block. Grain scourer and goldering machine. ‘ean, G. B. Lockwood. . 444,289 
Jody D ~ x roar pm ae A mA. . le cutting martine. & A. M, Guetmeg batsccabocean br 3 
joller See Hot water bolier. Steam boiler: “| Grinding mill f: Poulin. Spring. See Vehicle ee 9 
Boilers, es flame bed pipe for stea w. Hammer, horseshoe, G. T. Peters Spring motor. § ¥ Brig aoa waaiearstnens seeseneeses 443,418 
FER. osendunadecleanenssbe-cene anger. rinkler awn sprinkler. 
any and salt making, purifying wate: prevnene, .. sa mare, 6. Ln Norwood shia 443,459 
PRP Oapeoege=scacasncggcegonces arrow, J. Runkle talk cutter. nowets, . eases 44 he 
Boilers wo wan strainer for steam, M. H. Detrick... Harvester wh ‘an Word Stamp and file, combined cance jing, ©. M. Powers 443405 
Bock binding. Welt ET wre ReReernennnenbeene ene Sogaes bes box. aatlling . a bac Wats : “gone Sore, ~~ cr for, &. B. Slick... 444,119 
Book, check or other like, O. EK. Purdy...... eater. -_ a Stones holler. B. F. Binuix seabenits 
| 9 for indaaee, yd & Warren......... Hee Saretsbing maptine. 0. C. J. Addy.. — drier, roseey “ee ERED. cnncknedubatudion 
Boo! oy & | near pa ened ee! machine, St ennesthpecnpecceetseecen eam engine 
Boot or shoe last, Sacks & Richmond.......... Highways, construction of. c K. Keach............ Steam engine. portable. be itowiland.. 
Boot scraper and cleaner, L. B. Gibson...... Hinge, spring, y A. Jd. Rieckert....... petuees Steam generator, J.J. ge, ea 
A. In our | Bottie wiring mechanism, Lacasse & Wile AS 0 Gee PIED, Bile Min BRI, co cnccdeccrevedeevecesannnsee Stoker, automatic, N. Ww "Pratt nese cietheebiinneane 
Bottles, a eqpareten fee for controlling and registering Holder. See Casket holder. Drapery holder. Stone, artificial, G. Buchner 
ey AQ —e.. a (nen nosrens 443,365 nee master. » em. Nog -—7e lady's, J. K. Blanc. 
. hoo! . ADVO@, EB. OF. DOPOT . wc ncccevcee evcesscevereeres se 
box. Jewel box. Lunch box. Musical meres bit, A. at SE TRILL tare 443,158 Stove center, w: ¢ SPIIIIT,, on nasensaneahenechotaehe 
orse spreading device. we & Bolles.. 443,92 | Stove, gas, J Danforth. .... 0.0065 eeebe osetua 
Do Geonse, Btantes & he 443,120 prorecsmosiog -4 om. f- & i. ~y rhs see warner. 3. c. Coot. bdbetenconceceneceecccetes | 
ose su a » McMurray & jF isher..............+++ 
Bracket. my: Shingling bracket. Hot water boiler, D Le 1 Supportee. os Garment suppesten. 
ones. See Car ur brake. Vehicle brake. Wagon Hee eat Sat: perpendes copnrine pin, AS Shaver.............. 443,118 
ouse, som wite way switc 
ee mabene. & ¥. Sias... netesheehweneGhs ovctee om mpmrocytes an bie stay bolt holes, device for, J. T. Con- — 
\e berg. ° ‘ Me, De EA. EMO non care c cs scccecce: cevcccesse SERIES | MOMY..ccceececessevcescosscrsecssecsvegecsessseges » 
Brushing machine, RK. T. Palmer, Jr. . 444,179 | Hydrocarbon b r, RB. T. Da’ 3 Teeth, couarates for moulding eaout houe palate 
Buckle, J. A. Traut... 0... seessesseeee ° 46.265 Hydrocarbon iq id "heater, W. Re Addicks. 42.214 plates for artificial, 1.. Pritzius..... 449,378 
Butta caneee ss ipo oc, MA | Inet W. an dec | Peleraphs Srnec geen to 
© BP. BRBOOR. 2000. ccccccscoccseccesscs j elegra| nting, F. 6. . . 
Burner. See Gas burner. Hydrocarbon burner. nsulator, W. Telegraph transmitter, 8. W. Smith 443,381 
A. The Oil burner. Oi! ad liquid fuel burner. Insulator, electric, F. Bain her “ped circuit and ‘apparatus, J. L. Me(uar- 
s ater BE es Ba I ivccvcccccccceceves scccsces 4.271 | lroning, finishing, and drying machine, H. C. esececee . 445.145 
quapen eatete, =. “Thurston adthunarwdbeinalieneds roy 3 Be san nnnnin aocnsgeszesesncerene sencnes eves. 448,131 Tomperatese regulator, J. F. Me iroy ana 443,208 
‘able grip, nsGhbscctcesegecenia. se .+-auecd 4 ack. oel . bill couplings, anti-rattier for, A. Carm -. 28 
Galcinins or analogous Mea ~ °. W. Goets.. oe _ — oom, 3 =. T. of. Hermann. SOA Oheaeen vevendeccoen «+ 43,00 Timepieces, balance escapement: for, W. P. PMs. 
anal machine, J. McMullen eevee s | Jewelry, TE Eee 443,425 sen 443.965 
— — Say gn gpeaabeuboomoneaatioy y + ieerpevaaeet die for the manufac- . ame recorder, Sinden a, 1. D. Faiier..... a — 
ar coupling, N. MPO OF, BE. B. VOU. oc cccccsccvccccsccccccssccssess i Songs, pipe, ‘ cts xbtcacesorceqnedbesveses 44,312 
3. 1 | Car seat, W Beal........ Kitchen. Ye 1 ita heeeiiatyenescenssessueces 443,206 | ‘Track © enner, Sie Mie SO Eeknénbotecessbbcocnsss 445.247 
Car seat, W. A. Wright. Knif ruit oo 's knife. Tricycle, J. Mitchell =a 445,292 
Car starter, H. Schreiner Knitting machines, splicing Lad aripper and Trough. See Liog trough. Watering trough. 
Car, stock, 8. he geesener for, ment, Cr Preston Trucks, safety attachment for car, KR. J. Spearing 444,582 
ewapparacas for trad =~ ¥e me ‘ons bits gh elevating avd supporting semen 4 0 
apparatus tram, nob, door, 
; ~~ rs goat See pA rH bent teeth of, der, step, C coh Smith y tea ES hanism, Lacasse & Wile... wanes 
BP GD GREER. cvcoccoccceccens gpncces cscegveme amp s' -T. \ ype making mechanism, G, Corsa. 
Carding t Sivece,mateston, machine for, J. P. mp band, C. a Smith.. 443,212 | Valve, balanced governor, ¥. C. Olin... 
; i wee ig” 6 Yi armeneseenncresee voncecones se provi} —~ sup ort yehicie, A. Hering. . 007 Valve tor hydra gene. G. Hi. Chappell, passessees 
‘arding hine, J. P. Thompson ....... se.e.0s- Last machine. agece 443,451 alve for raulic elevators, aafet -H i: * 
Carding wool, etc., AS. for andjmethod of, J. 1 [astina machine, KE. ~ SE nccecesccneceseececses 45429 ren.. . ~ wee aseseces nae z wt owe . 
II. ccamnmannenegg-+220ce0cnre: cqesesces 443.416 | Lathe, J. D. Silberzahn 443,55 Valve gear. W. Sechriat... ave 
Carpet fabric, ingrain, _. J Keefer. 443,95 | Lawn sprinkler, R. (iS GE RRR NOR 443.46 | Valve, steam engine, A. R. TEED hadhédscceneace 
Carpet sweeper, W. J. Drew... «6.6... «+ Leather dressing machine, F. J. Faulkner.......... 442,435 | Valve, throttle, G. Leverionh ......6....6.. 0-66.00. 
Carrier. See Stra 1s came Lettering machine, bookinisher’s.. my H. Rey- Vehicie brake, A. Wocisenhorn..... _osnstul 
A. Yes. 6. Is Cart, » four wheel dog. W. H. Barlow a nolds ... ‘éesizie attest ligne 3,379 vonicle ring. Kite Bal oe Randall. aaah aaier die 
lp Bbc EPUEIE cc ccccccccocsccs: cocccces aht. c stree! 4 eloe e for Few pecvecets 
be 5 drawer - desk, §, etzores ee eeecccceces — = pee Combination lock. Master key cylin- yonaine aogeee us, J ae Wallace. eeeee 
‘ash register, electric. » Bundy 3, er loc! ending apparatus. filliames... ... 448, 343, br a] 
Casket holder, A. H. Downing............ 443,317 | Lock, KE, Hambu: “4 peess«506ns+00senees: cecnesccsesese 448,479 Vending machine, ie’ T. Gilltand 443,254 
Qasieote or other ea a pees for, W. be en} Ry Wi B00 60 550084 whecunesnoninnsse +a ties wonee orake. Wy H. te! Moose sedamantecneedh 45,371 
Ceiling, ic, nnear ‘ agon whee ulienberger.... és 
Chai tine’ for “ship for treating drive, J. D. Storie. 443,302 Waist und skirt, combined, C. Caen , 
Chains mast. machine for preparing a. une, making hair springs for 








Watch case pendant, C. w. Hathaway.... . 
Watches, balance escapement i» A. saanetgae, “ “268 
Allen... 





Watches, cannon pimon for, F. P. 

pT RA OR aaa ove ny nt 
Water closet bow), H. C. Weeden. oe 445,01 
Water closet seat pad, J.T iffany . . 4,170 
Water heater, J, D. Monat 445,106 


Water supply and discharge to ‘and from cylin. 
ders, controlling device for, A. & F, #. Turner 443, 4 
448 





Water wheel. L. M. Sharps..... .......cccccccceees st 
Watering trough, stock, W. Kouwns.,............... 448.446 
Wave and tide motor, L. M. Lioyd.. cveeeees 445,387 
Weigher, grain, F. H. Richards ..... coceces.. 445,180 
Welding apparatus, electric, H. I emp.. sreoses. 448,228 
Well sinking machine, A. Cameron... 445,486 
heel. Expansible wheel Friction wheel. 
Harvester wheel. Wagon wheel. Water 
heel. 
443,232 
443,485 
x - tad 443.442 
Window balcony for flowers } B. March. 444,909 
Window fastener, storm, A. P. Andrews. 443.48 
Window ecreen, C. BK. Hann... ....-.066++..ccsceses 443, 
Windows, storm screen for, F. 'T. Aikins 3! 
Wire, manufacturing steel coated, F. Sedgwick.. 443,264 
Wire reel and stretching machine, combined, bY 
Harper. .. age ainnn ¢ oe ccescee Gee 
Wood and fiber, treating. W. A. lorrail........... 443,238 
Wood, embellishing, Land & Van Buskirk 445,447 


Wool, opperatse for eppbnenne Seeae | fiber 
4 





in, Cole & Pedder 4308 
\Vrene h, Biel & Urban . 445,216 
y ae | washing and dyeing apparatus, a. A. Gree- 

443,377 
v oke yatiachiment, neck, A. L. Kotse.. 443,142 
Yoke, neck, O’ Boylan & . hompson. ocace 44ar4 
Yoke, ox, 8. A. Smith ...........<0. ° ooo 44,43 
DESIGNS. 

Bread, loaf, J. M. Loew.. MAW 
Brushes, mirrors, ete., back ‘of, ‘A. F. Jackson, 

Bie » 0.49 
Cake, R. Megson .. neds cvnbinen 
Handle for spoons, etc. A. F. Jackson... tans 427, x a 
Organ case, L. Fuller 20.5 





Range and boiler, he T. “ec. A. Spring. 
Kug, & Pegel 

Kug, A. Petzold 

Scissors or shears, R. 8. Pearsail.. 
Sink trap, H. C. Montgomery genes 
Stand, ornamental, G. RK. Buffham. . - 
Statue of a fireman, C. G. Demuth........ 













Stove, heating, Bascom & Ritchie.. 


TRADE MARKS. 


— ow Grease. ¢ Creedmore Cartri dge coe 
18.728 


18,724 

peasee 18.7% 

Coffee, "breakfast. G. F. Gilman ‘ 18,134 
Coffee, green and roasted, K. Crooks & Co... eves 18,790 
Crockery, glass and plated ware, K. Love & Oo.. w7i9 


Eye potions and cosmetica, Oculine SERIES 
eebonnsipade 18,7 


C 
Fertilizers, Read Fertilizer Company 


8.737 
Fertilizers, artificial, Kureka Fertilizer C ompany. 18,76 
Hosiery. J. DT i. speedeimseenenas ‘ 18.720 
Insect powder, Fernotine Chemical Company . ATR 
Liniment, Fernoline Chemical Company.. --ee 17S 
Meats, smoked, Kast St. Louis Packing and Pro- 
vision Conan pisos cabanas 18.790, 18,751 
Perfamery, ( oodworth & Sons - 18,722 


Remedy for throat and lung troubies, ecto Drug . 


Salt, digestive table, G. & G. Stern 
Starch, laundry, Bee Hive Starch Co.... 
Starch, laundry, Burns & want. ° : 
Tea, G. F. Gilman ; eesces 
Tea. enffoe, and spices, 4.6. Barkiey. 
Watch springs, L. Combremont ° 


A printed copy of the specitication and pansies or 
any patent in the foregoing list, or any patent in print, 
issued since 1863, will be furnished from this office for 











% cents. In ordering please state the name and num- 
ber of the patent desired, and remit to Munn & ©Co.,, 1 
Broadway, New York. 


Canadian Patents may now Se obtained by the 
inventors for any of the inventions named in the fore- 
going list. provided they are simple, at a cost of $40 
each. If complicated the cost wil! a littie more. For 
full instructions address Munn & ©o., #1 Broadway, 
New York. Other foreign patents may also be obtained. 





TO INVENTORS, 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad. enable us to understand the 
laws and practice on both continents. and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and ali 
foreign countries may be had on appiicatios, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for d ng the b Address 











} eed Barvtahtnw mac ng Say gts 
Sitter end aplos =i 14, 





MUNN & CO., office SCIENTIFIC AMERICA, 81 Broad. 
way, New York. 
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RQtdvertisements. 





Inatde Page, cach Insertion « « « 75 cents a line. 
Back lage. each lusertion - « - $1.00 a line. 


The above are charges per agate line—about eight 
words per line. This notice shows the width of the line, 
aad if set in agate type Engravings may head adver- 


tisements at the same rate per agate lire, by measure- 
as the letter press Acvertisements must be 
received at publication office as early as Thursday morn- 











Engravings 4 direct from photographs and other copy. 


Our cireular “N” shows specimens. Dino potuling © tern. 














ing to appear im NeXt issue. 


USE ADAMANT Wiil PLASTER 


» be applied in 
It is in gene 
jcenses xranted for the 





Address ADAMANT MFG. CO. 
3e0 K. Genesee ™t., 
Syrac use, N. ¥. N. ¥. 


Patent Foot Power Machinery sq 
Complete Outfits. 


Wood or Metal workers without stea 
power. cag success!ulliy compete wi 
the large shops, y using our New 
LABOK SAVING Machinery, 
latest and most improved for practical 
Pp Ose, ate Sor industrial Dens s 
tlome Tr walogue free 
Seneca Falis ‘Mfg. Co... 


6 Water Sireet, Seneca Falls, 


STEREOTYPING; THE PLASTER “AND 
Paper Processes. —C omposit ) and preparation of the 
mould, the Ses ta { me xi proper degree of 
heat, trimming ; pl ate, ete. A minute 
description of both processes, with oumerous illustra- 
tions, A paper t Fs " mete every printer. By 
Thomas Bolas “ SCIENTIFIC AMERICAN 
SUPPLEMENTS, 533 a ‘S74. cents each. 


The Sebastian- May Co. 
row Ladd TEES 


r a Amateurs’ 
(alee 





whe 


1 mending the 


reat to 


w 





‘ 


163 to 169 Highland “Aves oe : 
SIDNEY, OHIO. a.) 
SEWING MACHINE MOTOR FOR AMA- 


teurs.— By ©. D. Parkhurst. Description of avery sim- 


pie and effective mot with laminated armatare, of | 
sufficient power to actuate a sewing machine. With 11 
engraving» (eontained in Scr TiIri AMERICA 


St reLeMent, No Price W cents. To be had at 
this office and from all newsdcalers 


MERS 


Branch Office and Fac 





ry, 00 36 AW Center St., N. Y. 


POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDICATOR 


staste” Kell Chime Whistle. and a!) tostruments 
used | = connection with Steam, Air and Water. 


A gets jor Clark's Lanen Fire I 


CROs STEAM GAGE & VALVE C0. 


INDON 
98 @llver Bt. 
Heston, Masa. 
TRO MOTOR, SIMPLE, HOW TO 


By G. M. Hopkins.—Description of a small electro 
netructed with a view to assisting 


ELEC 
make 
motor devieed and « 


amateurs to make a motor whieh migh* be driven with 
edvaniage by & current derived frum @ dSattery, and 
whieh would hey suffictent power to perate a foot 
lathe or any machine requiring not over one man power. 

th ‘li fg ures. Contained In SCIENTIFIC AMENICAN 
ScurPrLeM: NT. No. G41. triee 10 cents. To be had at 


this office aod from aii newrsdealers. 





TO BUSINESS MEN 


The value of the ScreNnT: wee AMERICAN as an adver- 
tising medium cane e restimatied. its circulation 
le many times greate barn th at of any similar journal 


tis Hard, Denese, and Ad- 
hesive. Does not check or crack, 
le me to wind. water, 


it dries in a 















now published. It goes into all the States and " errite= 
ries, and \s read in ali the principa raries and reading 
rooms of the world A business nan Wwante something 
more than to eee hie advertisement 1a printed news- 
Pauper tle wants roulation Thies he has when he 
advertiees ia the SCIENTIFIC AMERICAN And do not 
let the advertising avert tivence you to subetitate 
sume other paper for the SCIENTIFIC AMERICAN, when 
selecting a jist of publications in warce you aeode it is} 
for your interest to advertise sie trequentiy done, 
for the reason taat toe agem gete a ‘arger commission 
from the papers having a smal! circulation tean is allow. | 
ed on the SCIENTIFIC AMBRIC AN 

wf rates eee cop of firs smn of this page, or ad- 
dress MUNS & CO.. Publiehers. 


New Verk. 


161 Broadway, 
Gates Cornish Rolls -Pulverizer 


‘tnd at shel cuect direct 


from the machines 
The be 





e (rar ‘ for leach- 
ne and « entration, 
MANUFACTURE ALSO 
Gates Rock and Ore Breakers 
Addre j 
GATES ‘juon "WORKS. 
oe ( =e. c linten Sr... Chienge, 
bra ) St.. Boston, M 
i Dey Bt. Now —. 


ICE BOATS — THEIR ¢ 1 


eet (hr 





CONS TRU OTION 


and management With working ¢rewings, details. 
directions in full Four engravings. showing mode 
constraction. Views of the (wo fastest ice-selling boats 
veed on the Hudson river in winter By H. A. Horefall, 
M.E Contained in MCTENTIFIC AMERICAN BUPPLE- 
veENT, 1. The same nember also contains the rules and 


re@vlations for the formation of ice-boet clubs, the sail 


ing ane manageme nt of ice-boat Price W centa. 





Price 845.00. 

"Pp ‘articularly suitable for making 
Bromide Enlargements and pros 
gem Lantern Transparencies. 
make several other styles 
singly and in gain, for use with 
Oil or Lime | Our Cony 

drogen Jets an a Lam 
terchangeable on all our La 
Special facilities on the premises 
ue yr the ey of Apoareswe 
r. F. er, formerly o u- 
conn Slide Color- 








a 


and Lantern Slides, 
| seum of Natural History, bas e of our : 
ing. Slides to order frm an eoL ‘So: Correspon- 
dence solicited. B. COLT & © 

16 Beekman sereet, ew York City, ‘U.S. A. 














pt GAS 
Our ADJUSTABLE STOCKS and DIES 
are universally acknowledged to be 


We also make all our ‘yy 

®»ame princip ne, of the BEST MA BIRTA Land 
®WORAKMANSHIP, and Ay with a view 
eof Sime and laber saying in their use. 
Sesen — SRIDCEPORT, CONN... se os " 


STEAM ENGINE, HOW TO MANAGE. 
By J.C. 8.—A very practical paper on the subject. How 
to fire with wood and coal, how to manage the water 
how to clean the engine, how to clean the suppl 





supply. y 
pipe. ow to gauge the pump, ete. With 12 {ilustrations. 
‘ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 


47. Price 0 cents. had at this office 


mm all newsdealers. 


GRAND PRIZE—PARIS EXPOSITION, 1889 


THIN PANEL STOCK 


In Whitewood, Walnut, etc. 
Manufactured by the original ** Systeme Bartlett,” 
received the Highest Award and only ° * Grand Prize” 
given to this industry. The only “ Systéme ” introduced 
into Burope and America that produces a perfectly 


sound cut board. 

HENRY T. BARTLETT, 
CABINET WoOODs MAHOGANY 

and V EXEERS, | sAW MILLS, 
New York. 


200 Lewis Street, 





v ELOCITY OF ICE BOATS. ACOLLEC 


tion of 1 letters to the editor 
AMERICAN On ine py of See boata, de. 
monstrating how and wh st, these. ‘craft sail 


r than the =_—_ which AA |X. 


with We atory diagrams. Contained in p 
AMERIC An SuPrPLeMeENT, No. 214. Price 10 certs, To 
be had at this office from all newsdealers. 


Popular Books 


FOR THE— 


Nis 


Experimental Science.—By 
Natural Philosophy without a Racker si 
teresting Experiments in Eve ay of Phe 
scriptions of Same = and Effic Apparatus, mu moh of Ly 








OIL WELL SUPPLY CO. Ltd. 


91492 WATER STREET, 
Pittsburgh, Pa., 
Manufacturers of everything needed for 
ARTESIAN WHIi.1.sS 
for either Gas, Oll, Water, or Minera! 

Tests, Boilers. Engines, Pipe 
Cordage, Drilling Tools, ae. 
lilustrated ca‘alogue, price 
lists and discount sheets 
on request, 


ICE-HOUSE AND COLD ROOM.—BY R 
Hatfield. construction. 















pt. directions for 
engrs Contained in SCIENTIFIC AMERICAN cP. 
PI re 9. Price 10 cents. To be had at this office 
nd @ all newsdealers. 











HE PENNA. DIAMOND DRILL & MF6. CO. 
BIRDSHRORO, PA., Builders of High Class 
Steam Engines. Diamond Drilling and Genera! 
Machinery. Fiour Mill Rolls Ground and Grovved. 














or Kerosene Oil on. as ordered 


Nome Automatic Safety 
Lagine — “tatomary 


After being on 


the “ACME ”’ still Leads! 


Sizes One, Two, Three, and Four Horse Power. 


Send for catalogue giving full particu 


wot. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, WN. Y. 


the Market Five Years 


Arsanges for either NATURAL GAS 
rom Tred on account of the oil fire. 


No extra insurance 
ars and prices. 





MACHINERY and Appliances 
executed with perfect workmanship, 
ranteed. ———— 
anh etc., etc 

. New York. 


SPECIAL 


Entire contidence and interest guaran 
Planing, Turning, 
Jk, a & 206 East 


Barnes’ New Sensitive Drill 


Patternmeking, 
WM. GRUNOW, 





Has These Great Advantagcs: 
The s of the drill spindle can be Ine 
creased or Diminished Instantly, or the 


motion reversed, without stepping the ma- 
chine or shifting belts. More or less driv- 
et ower can be applied to the drill spindle, 
the size of the drill or the nature of the 
et may demand. 
w. &. & JNO. BARNES CO., 


1999 Raby St., Rockferd, Ill, 








THE STEAM ENGINE; ITS PRINCI- 
ples, its development, its future and perfection —A pa- 
per by E. N. Dickerson, giving an outline of the +! 
of the steam engine, and discussing the principlos upo 
whieh It operates and which limit its capacity. ith 2 ° 
figures. Contained in ScIBNTLFIC = 11° SUPPLE- 
MENT, No. GSG. Price 10 cents. To be had at this 
Office and trom al newsdeaiers. 


DIAMONDSand CARBON 


For Prospecting 
Drills, also for "all unde 
Mechanical Purposes. 

The subscriber is the 
Pioneer in this business, 
and is the Oldest Hstab- 
lished House in the States. 
He only deals in first-class 
articles. Send tor circular 
and prices to 


J. DICKINSON, 
G4 Nassan Street, N.Y. 


ICE-HOUSE AND REFRIGERATOR. 
Directions and ‘Dimensions for construction, with one 
| flustration of cold house for preserving 

| season to season. The air is kept dry and pure through- 
out the year at a temperature of *rom & to 3%. Con- 
tained in SCIENTIFIC AMERICAN BUPP’ CEMENT? No. 116. 
Price 0 cents. To be had at this office and of all news- 











| deniers. 





ray $ Patent Spring Dividers 


new quick ad- PRICE LIST. 
jJasting automatic ™ in. solid out, 1.8 
ciosing spring nut. 2 
Micrometer Cali- ; Spring 1.2) 
per Spring 6 1.2 
Dividers, rm. Bevel Pro- 
tractors, Surface Gauges, Combination 
Squares, Hardened Stee! Squares, Stee! Rules 
etc. Send 3-cent stamp for illustrated list. 
L. & STARRETT, ATHOL, MASS. 
MANUPACTURER OF FINE TOOLS. 
in a few mi 
FAMILY ICE MACHINES {if,c¢f-2 “fotos 


& Co., 1% West Sth St... N.Y. Rights for sale by states. 


” 





“ . oo 








IDEAL MUSICAL BOX 


sthe Latest Invention jn © Swiss Ma I Bexes 
t ie the Sweetest an Perfect Instrument 
‘or the Parlier. Any number of tunes can be ob- 
tained for it. The Largest stock of Musical Boxes in 
America. Send 4 cent stamp for Lilustrated Catalogue. 


JACOT & SON, “sink! 


Steam! Steam! 


Quality Higher, Price Lower. 
For Strictly Cash, Complete Fixtures except Stacs. 
2-Horse Eureka Boiler and Engine, - $145 


4- “ce “ “oe “é “ oe 225 
Other sizes at low prices. Before you buy get our prices. 


B. W. PAYNE & SONS, 


Drawer 56. ELMIRA, N. Y. 














NEW CATALOGU 
VALUABLE PAPERS 


Contained in Sormwrrivse 2 AMBRICAN SUPPLEMENT, sent 
free % One 
ik & Co Ser 361 ‘Brondway, } New York. 





SMALL ELECTRIC MOTOR FOR AM- 
ateurs.—By ©. D. Parkhurst. Description tn detail ofa 
small and easily made motor po 1 enough to drive 
a ten or twelve inch brass fan and to givea breeze. 

ntain in ScIEN- 


With 15 figures drawn toascale. Co 
TIFtC AMFRICAN SUPPLEMENT, No. bit . Price 0 
cents. To be had at this office from all pewsdealers. 





EVERY as Ly MACHINERY 


ow tose Loose Puls. 
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VAN DUZEN & TIFT, Cincinnati, Ohio. 
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Shipman A Automatic Steam Engine 
ou or Natura! Cas Fuel. 
ba’ and ® Horse Power Single. 






at Ws Horse Power ( ompound 

Over 2,500 In Actual Use. 
Automatic in both fuel and 
Water supply, requiri no 
engineer Lend for tute 
logue. Mention Sct. Am. 
Shipman Engine Ce., 

20 summer Street 
en, 
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Hantling 6Fain, Coal, Sand, Clay, Tan B:rk, Cinders, Ores, Seeds, &c. 
entice | Sender | BORDEN, SELLECK & CO.,{ maS2 


CONVEYOR! 


"ers, } Chicago, Ik 





ICE and REFRIGERATING MACHINES 


The Pictet Artificial toe Company (Limited), Room 6, Coal & iron Exchange, New York. 





which may be Home. ‘iecen —-~y - 
are Electricity in all its Branc’ —~— Ny ~ 
Light, Phetessage y, Microscop py. cal Illusions, Me: 
world of Va ty Information. 
Source of ote ational Amusement. superb work for 
Young and Old. 740 pages, nearly 700 first class v= 
ings. Elegantly bound in cloth ...........0.s.«s.. 00 
Crclopedie Science Simplified.—By J. H. Pee 
. With over @0 illustrations. Treating on Light, 
Hons Electricity, Magnetism, Pneumatics, Aogust ie 


istry 
"This is an excellent work. 


Pepular Scientific Recreations.—Transiated and 
enlarged from the French of Gaston Tissandier, and pro- 
fusely illustrated. This book includes famous series 
of Experiments in Physics Without Sore, that have 
won such wide appreciation in so many ids. 

riments in Physics and Chemist », Natural Magic, 

lectricity, and alain subjects are and very 
my illustrated with the most artistic en. 900 cuts. 
= large pages. Holiday edition. Half wegen It 

IP. ccre -secceresececeetes -seccsecesessesoocesecscos 

Boys’ Book of Science.—The Bo 8’ Book ~ Sei 
ence, by John pearz Pepper, author of the “ Playbook 
of Metals.” Llustrated with 48 cnqrete chiefly exe- 
cuted from the autbor’s sketches. a> Hine. Re- 
vised, with many additions, by T. Hepworth. 4 


Gc cdetdecb thcccbcocstders 0- cv0cccoesssesdoecstbae le 
Home Experiments in Science.—B O’Conor 

Sloane, E.M. M., Ph.D. Liiustrated by FA. - 

SA, dchiltudetebacinnincates oecsecsacsuagell ° 


SYNOPSIS OF CONTENTS: Chapter lL. Experimental 
IL. Mechanical Operations. Ill. Experiments 
in Mechanics. IV. — ge ay | in Gravitation, Hy- 
draulics and Pneumatics. V. Atoms and Molecules. 
VL Vi. Experiments in Molecular Physics. VII. Ex 
Bubbles. VIII. Ex 
Bound, and Lie t. LX. Lecturing. Index. 
nae bs ag —F of Metonce.— 4 and Oh ot simple 
and amusi x ments in ysics an remit 
By C. kh Alder 'W right. 330 pages. 20 i aN 


PUREBe cccconcscocncnepecessocessocess cccccesecese coves 


Scientific Recreation Series.—Nine volumes, each 
complete in itself. Containing from 110 to 175 pages. 
Profusely illustrated. Handsomely bound: 


Marvels of Earth, Air and Water. 

Marvels of Astronomy. 

Marvels of the Elements. 

Half Hears of Scientific Amusement. 
Marvels of Invention and Scientific Puzzles, 
Marvels of Heat, Light and Sound, 

Marvels of Geology and ’hysical Geography. 
Marvels of Animal and Piant Life. 

Marvels of Electricity and Magnetism, 


SURED, DEP WORREED. ccencccocnccnseseccoesccccccoccescoce 

The New Astronomy. A mo 
perb ypular work, wat leatiy , -- 

to on fine heavy paper. binding. Gilt iy, top. 
The sis Reeskr es 7 y George B, Prescott. 
Second edition, revised an J larged. This work 


is a complete resume af o ail = prinetonl inventions in 


Telephony, giytage fe a pocqant of the Te’ ones now 
=e use, Central he Long Distance Tele 
796 pages. ilitetrations. Price...... onee 46.06 


“Thee omplete Practical Machinist.—Embraci 
Lathe Work Vise Work, Drilis ..- Drill 
Dies, Hardening and Temperi 
Tools, Tool Grinding, 
Joshua Rose. Illustrated b 
edition, Chqgonsiiy revi 
439 pages. 

Engineers’ Sie Beok,—Contain 
plan 
Advan 


on of the Steam Engine sathentor 
tages to Engineers and Steam Users: with For- 

mule 4 Estimating the Power of ‘all classes of 

; also, s, Figures, Questions, and Tables for 

Engineers who wish to qualify t eanagives forthe panes 

States Navy, the Revenue Service, the Me 

rine, or to e charge of the better class of Stationary 

Steam 3 One volume. Second edition. 6% eS 


lémo, tucks, gilt 
The Practical Steam Engineer's By er 
the Design Goustrection and M of American 
mary, Pestana, and Steam # re En es, Steam 
jlers, Injectors, Governors, jeators, Pis- 
, Safety Valves and Steam Gauges. +H 
ngineers, Firemen, and Steam Users. 
Illustrated by 119 Engravings. Third 
Edition, revised and corrected. 420 pp. . 82.50 
The Young Mecha cal s_ 7. Con, 
taining Directions for the Use of all kinds = Tools, and 
for the construction of Steam Engines and Mechanical 
Models, including the Art of Turning Wood and Metal. 
By John Lukin. Illustrated. l2mo $1.75 


Pumps, 
tons and Rin 
the Use of 
Emory Edwards. 





Every Man His Own_Mechanic.—A Complete 
Guide for Amateurs. New Holiday Watton revi and 
greatly enlarged. With an Appendix. pp. wood 
“— 8 Working Drawings. (1890.) Price........ 50 

I. Making for Amateurs.—Being for 
tne Home Construction of Simple Wooden Toys, and of 
others that are Moved or Driven Kine fast work, 
Steam, Electricity, ete. By * Lakin, justrated. 12mo. 
PED Mie cnacccéncetcaqecctccesensecnenenebsencees $2.00 

The Boy K neipoore.—What they Did, ond ay) x) % 
Did It. By GED ME Dancadcocssccctsdiantecsecsased 


Magician’s Own Book; The Whole = of 
Conjuring.—Being a Complete “Fiand-Book of Fertor 
and coutetntnn A oe ye me Chem- 
echanical, Magnetical, and Magical Experiments, 
Amasien Transmutations, Astonishing Sleights and Sab- 
tities, lebrated Card Deceptions, Ingenious Tricks of 
Modern LA ym The whole ti illustrated with over 
5D d d as a source of amusement for 
one ound ond one evenings. New York. 
Physics, Ganot’s Elementary Treatise en Ex- 
rimental and Applied. For the Use of Schools and 
‘olleges. Translated and edited from Ganot’s “ Elements 
de 60 Pe her ad Ft the author's i—- By BE. Atkin- 
Professor of Experimenta! Science, 
Royal Mititary “Coltewe Sandhurst. In one thick large 
mo volume of ov fusely illustrated by 
ehromo-iithographie ‘plates and 340 wood engra 0, 


— eheerey roeeene eee gocecoseeses 
book from cover to cover, being the authentic edition of 
Webster's Unabri Dictionary (comprising the isoues 








nternational Dictionary. This is anew 





ebster’s 


of 1864, 1879 and , now thorough! ay one enl. 

ed under the supervision of iho 

of Yale ae Sheep, marble edge ........ am TE 2.006 
Pract | Miteressony - —By 2 =e Davis. A ira- 

ble won oe ilust ocbesseduecsecqnegusvesd oo 
Mechanical Pastimes the first votnme of 

the new “ Amateur Work Ili lastrated. A onl Base 


zine of Constructive and Decorative an a 1 "Manual 

Labor. With supplements containing Designs and Work- 
ing Drawings to for Various Pieces of Work, Useful 
and Ornamental, and several hundred illustrations, One 
large quarto volume, 586 pages. Cloth. Price....83.00 


2” Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 


MUNN ce CO., 
Publishers of the “Scientific American,” 
361 Broadway, New York. 





Send Ni Books, 
TF a ‘ew and Complete Catalogue of 


Stored Energy 


ACCUMULATORS Share’ 


Street Car Proputsion 
THE ACCUMULATOR COMPANY, 
#4 Broadway, N, Y. City, 24 Carter St., Phila. Pa- 
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Founded by Mathew Carey, 1785. 


HENRY CAREY BAIRD & Co. 
Industrial Publishers, Booksellers, and Importers, 
810 Walnut St.. Philadelphia, Pa., U. 8. A. 
gE Our new and Revised Catalogue of Practi and 
Scientific Books, 86 pages, 8vo, and our other Catan 
and Circulars, the whole covering every | oer of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish hig 
address. 





The Now w Book. 


Experimental Science 





By GEO, M. M. HOPKINS. 


746 Poems Over 680 | Hiustrations. 
PRICE, by m mail, postpaid, $4.00 


SEND vor FULL ILLUSTRATED CIRCULAR 
AND TABLE OF CONTENTS. 





This is a book full of interest and value for teach- 
ers, students, and others who desire té impart 
or obtain a practical knowledge of physics. 


MUNN & CO., Publishers, 


Office of The Scientific American 
361 BROADWAY, NEW YORK. 


w hat the Press says of “Experimental Science.”’ 
‘Mr. Hopkins bas rendered a valuable service to ex- 
pe ree ntal physics.” —Evening Post. 

*The book is one of very p er, and no 
one of a sciertific turn of wind could fail to find in its 
pages a fund of valuable information.”—Electric Age. 

7 e'ectrical caapters of the book are notably 
ractical instruction given for buildings sim ple 
machinery may be safely carried out by those 
ike to make their own apparatus. 


The suthor bas avoided repeat the hackne rH 
illustrations which have been passed from one boo! 
another so long, «nd, instead, offers a set of K-14 
which are largely of a novel ¢ rand very strik- 
ing.” '—Engineering and Mining Journ 

*We commend it most heartily to all teachers.”— 
Normal Exponent. 


electria 
not a few—who } 
Electrical World. 


“It is a treat to read a book of this kind, that sets 
forth the prencintoe oF | of payeies so fully, and without the 
use of math ——— 


* All teachers of caienae are aware that real know- 
ledge is eogeired best by the student making ex —s 
ments for himself, and any one who points out 
those experiments may be conte made is doing excellent 
work.’ ‘—English Mechanic and World of Science. 

“The work bears the stamp of a writer who writes 
nothing but with certainty of action and result, and of 
a teacher who imparts scientific information in’ an at- 
tractive and fascinating manner.”—American Engineer. 

be it should be found in every tibrary.”—English Me- 
chant, 
“The book would be a most Judicious holiday gift.”— 
E ay ring and Mining Journal. 

e portion of the »k devoted to dynamic eletri- 
city covers over one hun Pages, and is extremely 
interesting and valuabie.”— Brooklyn Standard Union. 

Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap- 
pliances."—American Photographer. 

“Many of the experiments are new to print, + —4 
some of the old, familiar ones appear in modified form 
and with simplified apparatus.’’—Public Opinion. 


CLAR_X’s 
Ventilating and Drying 


FANS. 


ht Menntes. Bestings. 


,~4 — ratalogue 

Also “paw ails for ‘Wool 
and Ay "Washi ng and 

Dyeing Machines. 


GEO. P. CLARK, Manuf. 
Box L, Windsor Locks, Ct. 


SOME APPLICATIONS OF ELECTRIC 
Transmission.—A lecture by Frank J. Sprague, delivered 
in the Sibiey College course, explaining the various 
methods of transmitting ene Bh Nog and the 
peration and government o ors, and reviewing 
some of the many applications that have been made in 
this line. Li illustrations. Contained in SCIEN- 
TIFIC AMERICAN SUPPLEMENT, Nos. 707, 708, 
709. Price 10 cents each, To be had at this office and 
from all newsdeaiers. 


PATENTS!: 


MESSRS. MUNN & ©O., in connection with the publi- 
cation of the SCIENTIFIG AMERICAN, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for inventors. 

In this line of business they have had forty-one years’ 

vperience, and now have unequaled facilities for the | 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs. Mann & 
(0. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and ports 

n Infringements of Patents. Ali business intrusted to 

them is done with special care and promptness, on very 
reasonable terms. 

A pamphiet sent free of charge, on = 
taining full information about Patents how to 
cure them; directions goncerning cosets. Sopyrig ts, 
Designs, Patents, A i In 8. As- 
cicnmenta, Rejected ‘Cas = Hints on ‘the. Sale of Pa- 

8, etc. 

We also send, free of charge, a Synopate of Foreign Pa- 
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

MUNN & On, pomemere oF of Patents, 

way, 
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Rubber Pump Valves: 3 eo, J 
a 


South 2d 8t.; 


Cleveland, 176 Superior St.; 
616 Locust St. Branch 


Kuropean Branch, Pickhuben 5 H 





NEw YORK BELTING AND AND PACKING Co. 


OLDEST and LARGEST Manufacturers in the United States of 


VULCANIZED RUBBER FABRICS 


Fer Mechanical Purposes. 


Packing, and Hose. 


Rubber Mats, Matting, and Stair Treads. 
cle Tires, Tubing, Tennis Seling. 


Jement, C ‘ere Gaskets, pia ragme. , 

. a r ngs olls, Car Sprin 
VULCANITE EMERY WHEELS. “"\pabber Sheets, titips, Soa Bande, steppes. 
SALESROOMS : >~Philadelphia, 308 Chestnut St; Boston, 52 Summer St.; Chicago, 151 Lake St.; Minneapolis, 


San Francisco, Lt St; = it, 16-24 Woodward Ave.; St. Louis, 





a8 











15 PARK ROW, New York. 


BELTINC, 





t) Germany. 











JAMES LEFFEL WATER WHEELS 


ENGINES, and BOILERS, 
TAMES LESS FSS és CO. 
New York City. 


ma & 
FARLo 8t., SPRINGFIELD, OHIO, 
THE EACLE 


110a Liberty Street 
THE EASIEST RUNNING BICYCLE 
IN THE WORLD. 

&@ Speed, Comfort and Safety, 

AGENTS WANTED. 
Large Iilustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO., 
STAMFORD, conn. 


IMPROVED worl NCUBATOR 


EXOELSIOR 
hatcher. 
Circulars free. CEO.H 













H.S atic. » QUINCY, ILL. 





RAILWAY @ STEAM FITTERS SUPPLIES 





Rue’s Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS, &c. 
JOHN 8, URQUHART, 46 Cortinndt St., N. ¥. 





CURRAN’S GROOVED PLASTER SLAB 


foundation for plasterin 
. +, work, or tiling. Su 
mto and cheaper than meta! lath. 
icenses granted to use 4 


>= exible Mold, patented Dee. 

eee 1890. for producing these slabs. 
} THOS. C URRAN, 13 B’ way, } N.Y, 
THE PROPELL ING MACHINERY OF 
War Vessels.—A paper by_H. J. Oram, Engineer R. N., 
of the Controller of the Navy's De ment, ete. A 

description of the most important of the recent 

that have taken place in marine engineering, and a dis- 


cussion of other matters of interest. in connection, 
ey with the propelling machinery of modern 





EIGHT 
DIFFERENT 
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FROM 10 10100,000 
CAPACITY PER 


TS ' Wore OUTFITS ror 
FACTORIES. 





SEND FOR ILLUSTRATED CATALOGUE. 
THE FREY, SHECKLER CO., BUCYRUS, 0. 





HOME-MADE INCUBATOR.—PRACTI- 
ca! directions for the manufacture of an effective incu- 
bator that has . 
form al! that may be [eagouanty expected ; with d 
| tions for operating. With 4 figures. Contamed in 
ENTIFIC See AN SUPPLEMENT, NO. 630. Price to 
eal 


cents. To be had at this office and from all ne ers. 














The Best Mechanical Help 
An inventor, investigator or experimenter 
can have is ‘a great machine shop, whose 
business is (first) to do regular work, and 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
say ina primer— send it. 


Tue Jones Brotuers Exrcrrerc Co. Crv’rr, 0, 


BLUE PRINT PhsiccraphicSappiies: 








Pree ips. Contained in SCIENTIFIC AMERICAN Bs 
Pr —) fo. G3 ce W cents. To be had at this 
all newsdealers. 


r catalogue, 
T. H. MCCOLLIN & CO., 1000 Arch! Street, Philadelphia. 





FIRE FELT. 


it to be superior to Hair Fel 


Auicates 


ng Paper, ete 
BRANCHES :—Philadelphia, 


EXCELLENT BLack Coptxs, only equaled by Litho- 
graphy, < anything written or drawn with any Pen b by 





t the Pat 
| 


free. 
Ten Eyck & Parker, 66 Pine Street, 
make 100 per cent. profit on my Corsets, 


AGENTS Belts, Brushes, Curlers, and novelties. 


Samples free. Write now. Dr. Bridgman, 373 B’way, N.Y. 








PRES TO FAM fie Chant Sagerns 
Genes 0 Lote Chinese, Masons at work ; 
ee a Great chance 
for Agents, Beware of the works 
REDDING & CO., Masai and 
ight and pro- 


$10.00 to $50. 00 & ser 


agic Lanterns and Views of popular ape. 

jects. , +- on agencies. Part 1 Optical, 
athematical, 3 Meteorological, 4 Magic Lanterns, a 
L. L. MANASSE, SS Madisen Street, Chicago, Hl. 


PLAYS ESSE 
TTA LANTERNS WANTED SF 28,440" 


OC haneaci & CO. 809 Filbert St. Phila.Pa. 


penrecte WSPAPER Rte 


The Koch Patent File, for saiehetanaeall a, Mag- 
azines. and pamohilets, — been recently improved and 
reduced. Subscribe: oo SCIENTIFIC AMERI- 
N and Sci ENTIFIC AMERE 
supplied fort for e ad price of of S10 by rs or 


ice of t Hea vid board pies) 
oeGleNTiFic peOMBRICAN” in gilt. coesea 











per. night. A 














An investment of this amount 
and $5 per month will reali ise 
to the purchaser 100 per ce: 


over om one wee wishes to preserve the paper. 
within two years. One of the best io 
ban »perties in Tacoma, Wash., on the 


N & CU.,, Publishers SCIENTIFIC Amenica’. 
10" of street railway connecting = 
flourishing cities. Price of = © $100 


corner lots, $125. Write for maps and particalars, 


liberal y— ay & made to nasties baying | in large 
E'S for cash. Reference, Washington Nationa: gine 
EN. OUIMETTE, 1316 Pacific Ave., Tacoma, Washington. 





Uncle Sam and Aunt Columbia think, ete., of 


pes yb into sheets and rolls for large surfaces. Send for Sam 
Boiler eae Steam Packings, Asbestos C 


| that these valuable lessons in mechanical drawing 


THE NEW NON-CONDUCTING MATERIAL 
is a Flexible Felt Made of Pure Asbestos, in a 
one divided fibrous state, indestructible by heat and 
unexcelled asa Non-Conductor. U,. 8. Navy tests show 
tin Non-Conducting qualities. Made into sectional form 


PROPOSALS. 


U. ®, S, Engineer Office, Buriin Vt., 
890.—Sealed proposals, in duplicate, addressed tv 
the a ny will be received at this office until 11.30 
A. January 13, 1891, and then publicly opened. for 
blasting and removing M7 cubic yards of rock, more or 
less, from two shoals between Sister Islands and Cross 
over light, Saint Lawrence River, N.Y pitentice is in- 
vited to the Acts of C ongre 68 approved Feb. 26, 1886. und 
February 23, 1887, Voi. 3, page 32. and Vo! 24 page 4] 14, 
Statutes at Large. Detailed hiformation can ve had on 
application. M. B. ADAMS, Major of Engwecis 


Municipality of Bombay. 


ELECTRIC LIGHTING. 
NOTICE. 


SEALED TENDERS wil! be received by the MUNT- 
CIPAL COMMISSIONER for the City of Bombay upto! 
P. M., on Monday, the sixteenth day of February, 11 
for experimental lighting by Elec ity of certain 
streets of the City of Bombay for a perio f two years 

2. Forms of tender and schedule of onaditions and a 
sketch of the portion of the City showing the streets to 
be lighted may, on payment of Five Dollars, be obtained 
 — CHARLES HALLETT CLARK, Washington Build- 
ings, No. | Broadway, 200, New York, who 


ton, Dec, 2, 














Rooms A® and 2 
will on application give any further information that 
may be required, 

& Tenders must be accompanied by a deposit of Ra- 

pes, One thousand in cash (not to bear interest) or In 

ublic Securities for that amount to be paid to the Chief 
Accountant of the Municipality of- Bombay, which will 
be forfeited to the Corporation in case of refusal to sign 
the Contract embodying the conditions mentioned in 
the Schedule above referred to 

4. A further payment to make the total deposit equiv- 
alent to 5 per cent. on the contract amount wilt have to 
be made by the Tenderer whose tender may be accepted, 
before signing the contract. 

5. The Municipal Commissioner does not bind himself 
to accept the lowest or any tender, 

By order of the ay ipal ¢ Cmmesener, 

RIENZL WALTO 





Executive Reaptness, Municipality. 
EXECUTIVE ENGINEER'S OFrPicr, 
BOMBAY MUNICIPALITY, 
BomBay, India 13th October, 1890. 





Dretdng at Ogdensburg Harber, 
U. 8. ENGINEER OFrice, Burlington, Vt.. Decem 
ber 22, 1880.—Sealed proposals, in duplic ate, addressed to 
the undersigned for 270,000 cubic yards, more or less, of 
dredging ; 20,000 yards from the city front channel, and 
70,000 yards from the channels near the C, V. RB. R. Ble- 
vators, Ogdensburg Liarbor, will be rec eived at this 
office until 11-0 o’clock A. M., January @, 1801, Atten- 
tion is invited to the Acta of Congress app sroved Feb- 
ruary 26, 1885, and February 2%, 1887, voi. 28, page 383, and 
vol, 4, page 414, Statutes at Lurge. Detailed informa- 
tion can be had on application, 

M. B. ADAMS, Major of Pngineers. 





hew y York. 











JAMO ELEOTRIC 


M. Hopkins With drawings to acale 
and full directions for constructing dynamos of different 


HOW TO MAKE DYN 


Machines.—By Geo, 


The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric light, decompore water rapidly, 
magnetize steel, ring a large gong, ive powerful shocks, 
operate induction coils, and will, for temporary use, re 
place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS 
161 and 599. Price 10 cents each. The larger ma- 
chine ——— eight I6-candie lights or cone powerful 
are li Can be arranged as a series, sliinnt, or com- 
poun — machine, Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best sngravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any tntel- 
ligent person with the aid of these drawings and instruc- 


sizes. 





fork h, Asbestos 


THE CHA LMERS-SPENCE CO., 59 and 61 Liberty St., New Vork. 


Chicago, Pittsburgh, Boston, 





MECHANICAL DRAWING. 


By Prof. C. W. MacCord, of the Stevens Institute 
of Technology. A series of new original, and 
practical Jessons in mechanical drawing, accom- 
panied by carefully prepared examples for prac- 
tice, with directions, all of simple and plain cha- 


racter, intended t enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn, 
The series embodies the most abundant illustra- 
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub- 
lished, as well as the cheapest. The series is illus- 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with the SCIENTIFIC AMER- 
ICAN. Price, stitched in paper, $2.50; bound in 
handsome stiff covers, $3.50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would stete 


may also be had in the separate numbers of Sup- 
PLEMENT, at ten cents each. By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessons are publish- 


*176, *178. FOR SALE BY 
MUNN « Cco., 





WASHINGTON tuscestzs. cer seas’ 


tions may make useful, durabie, and effective machines. 
Contained in SUPPLEMENT 606, Price 0 cents. 
| MUNN & ©O., PUBLISHERS, 41 Broadway, New York. 


TYPE FOR TYPEWRITERS 
Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 


Model and Experimental Work 





| STE 






Small Machinery, Novelties, etc., man 
ufactured by special contract, 
New York Stencil Wks., 100 Nassau St., N, Y 
ART OF WORKING IN L E ATHER- 


Directions for making various pretty and useful objects 
from leather, for home use or decoration, or for sale 
Wit th 19 figures. Contained in SCIRNTIFIO AMENICAN 
SUPPLEMENT, No. 76%, Price Weents. To be had 
att this office and from all newsdeaiers. 


TYPEWRITERS. 
like establishment in the world. First- 

gue ee d Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma- 
chines sold on monthiy payments. Any Instru- 


ment manufacture od shipped, wivilege toexamine. 
70 Broadway, New York. 
HEADQUARTERS, | 


— poe A ’. Wholesale prices 
t 144 La Salle St., Chic 2g, 





ustrated Catalogues Free. 
“TYPEWRITER 
VOLNEY W. MASON ac ov., 


FRICTION PULLEYS CLUTCHES and ELEVATORS 


PROVIDENCE, K. i 





James ps BANKER, Ge Gen. <. Agt.. 


The ne Scientific An 


The Scientific American and Supplement, . 
The Scientific American and Are ntseate and Build- 





blishe f SCIENTIFIC AMERICAN, 
- _ ris Breadway, New York. 
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